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ABJTKACT
The purpose of this study was to determine the feasibility 
of providing a linear programming service to individual farmers on 
a mass scale, and the role of computerized farm records in supplying 
the necessary planning data, derving a large clientele would require 
that some type programming short-cuts be taken to provide the service 
at a reasonable cost.
Three farms were selected for case studies which represented 
divergent resource situations and production opportunities. Three 
linear programming models were developed for each farm. Model 1 
was a detailed, complex, flexible model for which the structural 
coefficients were based on the best estimates obtainable from the 
farmer's records and discussion with him. Model 2 included the 
same specification of enterprise alternatives and resource 
restrictions as Model 1, but the structural coefficients were 
developed from research average data instead of the farmer's own 
performance. Model 3 was a reduced size model and included only 
the enterprise alternatives and resource restrictions anticipated 
to be the more relevant based on the knowledge and experience of 
the farm planner.
The optimum farm organizations determined from the three 
programming models were evaluated for similarities and differences
xii
in enterprise combination. Model i solutions were U3ed as the 
comparative standards for evaluating Model 2 and Model 3 solutions.
Based on the analysis in thi3 study, the use of average 
production performance data does not provide acceptable farm 
organizations using an enterprise combination criterion, heduced 
size programming models yield solutions that are probably neither 
more nor less acceptable than could be obtained by ordinary 
budgeting procedures. Neither model provided sufficiently accurate 
solutions by the enterprise combination criterion to Justify their 
use in a planning service to determine "the optimum" farm organization.
.Several modifications of the resource restraints and enterprise 
production alternatives were imposed on Model 1 for one benchmark 
case fara situation to determine the range of alternative fara 
organizations that approximated the net income level achieved by 
the optimum Model i solution. A fairly wide range of alternative 
fara organizations were found to provide an acceptable level of net 
income.
Sequential adjustment paths were examined to determine the 
optimal transition stages and the time period required for the 
benchmark farm operator to adjust from the present to the optimum 
farm organization. An evaluation of alternative adjustment paths 
showed considerable difference between adjustment paths in investment 
income accumulated during the adjustment period even though the 
same period of time was required.
xiii
Jince a fairly wide range of alternative fara organizations 
are acceptable by a net income criterion, this suggests that reduced 
size models could be used in a linear programming service to enhance 
the effectiveness of farm management specialists in assisting farmers, 
due to the efficiency of providing a number of alternative farm 
organizations.
Alternatively, the effectiveness of farm management specialists, 
could be enhanced by well defined, properly stratified sets of 
benchmark resource situations programmed for selected input-output 
relationships. A range of alternative organizations could be 
determined from variations in the resource restraints, production 
opportunities, price relationships, production technology and 
governmental regulations, and a set of profitable adjustment paths 
determined. These could be used as guides by farm management 





The decision-making environment confronting American business 
entrepreneurs is one of continuous change. The product demands of 
consumers are constantly changing as are the products demanded by 
consumers. New production technology is continuously being developed.
A constant state of flux exists in the employment, availability, and 
mobility of labor and other resources. Existing market structure and 
the world economic situation are also changing continuously. These 
changes have either singly, or Jointly exerted pressure on entrepreneurs 
to adjust constantly the operational methods and organizational 
structure of their firms. Successful adjustment by entrepreneurs 
requires a high level of skill in the decision-making process and more 
refined and sophisticated planning techniques for making sound decisions. 
No longer do simple rules of thumb apply.
The agricultural sector of the economy has not been immune from 
the continual adjustment process created by change, especially during 
the past decade. Rapid adjustment has occurred in nearly every phase 
of agriculture, as the industry has diligently strove to overcome a 
declining factor share in the economy's growth relative to that attained 
by other industries. Input costs have continued to rise at a more 
rapid rate, relatively, than product prices. This trend is not expected
1
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to reverse itseif, despite the corrective measures of agricultural 
policy, or the adoption of new technology by American farmers. Addi­
tionally, the biological nature of agricultural production often 
drastically offsets successful adjustments made to the continuous 
"cost-price squeeze".
Louisiana's agricultural industry has not been insulated from this 
continuum of change and adjustment. In fact, added pressure has been 
exerted on the firm decision-maker in Louisiana, especially at the 
individual farm level, since the major crops produced by the state's 
farmers are under governmental supply control regulations which are 
constantly revised. For example, three major crops (rice, cotton, 
and sugar cane), which have annually accounted for over 10 percent of 
the cash receipts from the sale of agricultural commodities are under 
rigid governmental supply control programs. More recently, soybeans, 
a crop of rapidly increasing importance to Louisiana's agricultural 
industry, has been placed under the price support program. Further, 
recent regulations affecting farm labor wage rates have added additional 
pressure on farmers in Louisiana to adjust their business operations. 
This is particularly true for those producing the major crops mentioned 
above, as historically these crops have been highly labor intensive.
In the face of ever recurring economic, technological, and policy 
change, increased demands have been placed on farmers to effectively 
plan the utilization and allocation of their resources. This has 
created more than ever before, a need for current, detailed, planning 
data and more effective analytical and planning techniques. To meet
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the increasing need of farmers for more refined data on which to base 
a thorough business analysis, various accounting procedures and systems 
have been developed as management aids. Iraditionai farm record and 
account books have, for the most part, been completely revised and 
updated, here recently, the development of high speed computers has 
opened the doors to more extensive and detailed accounting systems 
than were practical or acceptable in the past. Concurrently, the 
accuracy and speea of computers have also made possible rapid 
computation of more refined business analysis factors, and greatxy 
increased rapidity in data retrieval from a considerably less burden­
some storage. Thi3 has enabled greater depth in farm business analyses 
to meet current decisiun-making requirements. Further, through 
computer technology and its adaptation to farm business problems, 
far more detailed, complex, and precise analytical and planning 
procedures have been developed which were not possible or practical 
before. Some of the more complex analytical developments have provided 
new insights in farm planning and stimulated interest in and added 
new dimensions to less complex analytical and planning tools.
The Problem
The use of electronic computers and the more complex, rigorous 
planning techniques for farm management decision-making, has been well 
demonstrated, but has been limited primarily to research. However, 
the use of computers has recently been adopted rather extensively 
for farm accounting systems and the practice is gaining momentum.
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Currently, fanners in almost every state have available some form of 
computerized record keeping and business analysis service, provided 
by either the Jtate llniversity(s) or agribusiness firms. These systems 
provide farmers with varying degrees of individual input-output data 
and, generally, "averages" for comparative analyses, depending on the 
complexity of the system, the computer hardware employed, and the 
ability and desires of farmers utilizing the service. Besides the 
averages generated through an accounting system, research studies 
employing the computerized, complex, analytical procedures furnish 
farmers not only with comparative data applicable to individual farm 
planning, but recommended operational and organizational alternative 
adjustments as well. But, the latter application of computers has 
been to specific, homogeneous resource situations for type of farming 
areas. This is in keeping with the purpose of the research studies. 
However, the practicality of providing a detailed farm planning service 
to farmers on an individual basis has not been established. The extent 
to which the detailed farm accounting systems and the more complex 
and rigorous analytical and planning procedures made possible by the 
adaptation of computer programs may complement each other when combined 
into a complete package that would adequately fulfill the needs of 
fanners, also has yet to be determined.
Effective decision-making at the individual farm level is the 
key to a continuing, efficient agricultural industry in Louisiana, 
dound farm planning and management is dependent upon both the skill of 
the decision-maker and a complete, well organized set of management
5
aids. The economic growth and well-being of the agricultural industry 
of Louisiana is determined by the degree to which maximum returns to 
and optimum allocation of the state's resources devoted to agriculture 
are realized. It is imperative, therefore, that the feasibility of 
using the advanced program planning technique currently available on 
an individual farm basis be explored, not only for the benefit of the 
individual farm operator, but for the agricultural industry of 
Louisiana as well. Therefore, the central problem with which this 
study is concerned is to evaluate linear programming techniques which 
could be utixized for individual farm planning in a manner which would 
permit the Cooperative Lxtension iarvice or other farm management 
agencies to offer a linear programming service to fanners on a mass 
scale at a reasonable cost. The actual cost of providing such a 
service, however, is beyond the scope of this study.
The Objectives
The general objectives of this study are two-fold. Specifically, 
the overall objectives are to determine: (a) to what extent it may be
feasible to provide a linear progranming service to farmers on an 
individual basis and (b) to what extent the Louisiana Farm Business 
Analysis Program for keeping records would contribute to such a linear 
programming service.
The specific objectives of the research are to:
(1) Determine the similarities and dissimilarities in farm
organization obtained using: (a) limited input information
6
as required by simplified program planning techniques such 
as programmed budgeting^ and (b) detailed input information 
consistent with more complex, computer programing 
requirements.
(2) Determine the similarities and dissimilarities in farm 
organization obtained using average production performance 
coefficients derived from other research studies and the 
most accurate estimate obtainable for the individual's 
production performance.
(3) Determine for a selected resource situation: (a) the
range of alternative organizations that provide near 
optimum profit levels and (b) the profit differentials 
for near optimum organizations.
(4) Determine the optimum transitional stages in making adjust­
ments from the present farm organization to the optimum 
long-run organization for a selected resource situation.
Method and Procedure
There have been 12 distinct type of farming areas defined in 
Louisiana.^ Considerable variation exists between the type of 
farming areas in both the "typical" farm resource situations and in
^Donald C. Huffman, Progranmed Budgeting. A Tool for Complete 
Farm Pl^nnin^ (AEA Information Series No. 2: Baton houge: Louisiana
Agricultural Experiment Station, June, 1965).
^Leo Polopolus, Louisiana Agriculture. Trends and
Current Status (Bulletin No. 550; Baton Rouge: Louisiana Agricultural
Experiment Station, January, 1962, pp. 19-22).
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the degree of farm organizational complexity. From the 12 areas, 
three areas were selected for this study. These areas were selected 
because they represented typically different farm resource situations 
and production opportunities.
The type of farming areas selected are generally referred to as 
the Mississippi Delta Area of Northeast Louisiana, the Mixed Farming 
Area of Central Louisiana, and the hice Area of Southwest Louisiana. 
The major enterprises generally found on farms in these areas are:
(1) cotton, soybeans, feed grains, and cattle and calves in the 
Mississippi Delta Area; (2) cotton, sweat potatoes, Irish potatoes, 
corn, and general livestock in the Mixed Fanning Area; and (3) rice, 
and cattle and calves in the hice Area.
Use of Case Farms
From among the participants in the Louisiana Farm Business 
Analysis Program, individual farm resource situations were identified 
that embodied the general characteristics of farms in the three type 
of farming areas. Three case farms were selected for the research 
study, one from each type of farming area. Thus, the farms selected 
represented completely different resource situations, and also, vary- 
ing degrees of organizational complexity.
In selecting the case farms to be used as the basis for analysis, 
several underlying assumptions were made. As evidenced by their 
interest and objectivity in keeping and analyzing a detailed record 
of their business operations, it was assumed the farm operators were
8
representative of commercial farmers in Louisiana who would utilize 
a linear programming service if it were made available. It was also 
assumed that if it was determined feasible to program the divergent 
case farm resource situations, then it would be feasible to program a 
wide variety of resource situations, given the basic resource situation 
and farm business record. Additionally, it was assumed that the farm 
business records of participants in the Louisiana Farm Business Analysis 
Program provided a basic 3ource of reliable data, both physical and 
financial, in a form generally adaptable to programming models. In 
particular, this record keeping system provides farmers with an annual 
summary of the costs and returns for each enterprise on their farms.
The Louisiana Farm Business Analysis Program records of the three 
case study resource situations provided the primary data for the 
study. Information regarding physical inputs, outputs, resource 
availabilities, and capital structure was obtained from the records 
over the most current three year period. Thus, errors due to 
fluctuations in performance were reduced.
leveral farm visits were made with each farm operator. The 
purpose of the farm visits was to evaluate the physical resource 
availabilities and the particular enterprise preferences of the farm 
operators. However, contrary to an earlier assumption, analysis of 
the individual farm records revealed that their usefulness as a 
complete source of reliable planning data was questionable. Some 
data were either inadequately specified or improperly recorded for 
a refined, detailed programming analysis. This was especially true
for .Labor input data by enterprise and time period of job performance 
of aii unpaid labor, and in some instances for paid labor. Power and 
machinery enterprise cost allocations were not recorded with sufficient 
precision for a few enterprises, such as pasture and hay making, and 
cattle grazing day3 on different forages were not recorded with 
sufficient accuracy. Thus, the farm business records had to be 
supplemented with information obtained from the operators during the 
course of the farm visits. Additional information, such as soil types, 
field layout, and other details relevant to complete farm planning was 
also gathered during the fara visits.
The publications of the Agricultural Experiment stations, in 
particular the research studies of type of farming areas are a ready 
source of reliable farm planning data. Often, the "standard" or 
"average" production performance data presented are directly applicable 
to a particular resource situation; in some cases considerable adjust­
ment should be made. For the purpose of this investigation, several
such research studies provided the basic data which were required to
3/answer the second specific objective.*7 Additional data required, such 
as fertilizer and spray recommendations, were derived from bulletins 
and circulars of the Louisiana Agricultural Extension dervice.
Arthur ft. Gerlow, Troy Mullins, and Joe R. Campbell,
Enterprise Costs and Returns Southwestern Louisiana Rice Area 
(D.A.E. Research Report No. 335; Baton Rouge: Louisiana Agricultural
Experiment Station, June, 1964); Lonnie L. Fielder, and Suresh R. 
Londhe, Farm Planning Guides for 5maU  Farms Central Louisiana 
Mixed Fflmytnff Area (D.A.E. Research Report No. 350; Baton Rouge: 
Louisiana Agricultural Experiment Station, January, 1966); Delta 
Subcommittee Regional Project 5-42, Budgets for Major Farm Enter­
prises in the Mississippi River Delta of Arkansas. Louisiana and 
Mississippi (D.A.E. Circular No. 281; Baton Rouge: Louisiana
Agricultural Experiment itation, June, 1961).
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Development of Planning Models
The development of a planning model for a farm resource situation 
requires that each enterprise production process, each resource 
restriction, each additional constraint (i.e., integer designation) 
and each input-cutput coefficient be explicitly identified. This is 
required for any pxanning procedure, whether one uses a traditional 
budgeting or a detailed linear programming approach. The starting 
point in planning is normally the identification of the resources 
available to the farm business. The enterprise production processes 
are then identified and the resource requirements for each process 
determined. Appropriate input and output prices are then determined, 
and the cost-return budgets developed for the production processes.
This was the procedure followed in this study for developing each
of the models used for the case farm resource situations.
There were three planning models developed for each case farm 
resource situation. The fundamental differences between the models are 
described below. The planning models are referred to as Model 1,
Model 2, and Model 3, and will continue to be used throughout the 
remainder of this study.
(l) Model 1 - a detailed, flexible planning model based on the
most precise data obtainable from the farmer's records, 
where the value Judgments with respect to the resource 
restrictions and enterprises considered were minimized, 
and a computer was required to obtain a solution.
(2) Model 2 - a detailed, flexible planning model where the same 
basic resource restrictions and enterprise considerations 
incorporated in Model 1 were used, but where research 
generated "average" performance data, rather than the 
individual's performance data, were used as the structural 
coefficients in the modal.
(3) Model 3 - a limited information model based on the farmer'a 
own data, where the most restrictive resources and most 
likely enterprises were predetermined, and a computer 
would be an asset but not a necessity for obtaining a 
solution.
Enterprise Budgets
In developing the enterprise budgets for the different planning 
models, the inputs, outputs, and costs and returns data were assembled 
for each enterprise determined feasible for the individual farm 
resource situations. As mentioned earlier, some data were insuf­
ficiently specified for a detailed programming analysis. In particu­
lar, sufficient data were not generally available in the farmers' 
Louisiana Farm Business Analysis Program records to determine the 
labor requirements for each enterprise and the labor distribution 
for cultural practices performed. This resulted from the major 
record keeping objective of the farm operators, namely, to satisfy 
tax requirements, and less concern for precise enterprise accounting.
Thus, labor entries were generally recorded by "pay period" rather 
than actual time of performance. However, some pay periods were 
coincident with the time of performance, particularly planting and 
harvest labor.
Kach enterprise budget consisted of three parts as follows:
(l) annual labor, power and machinery requirements; (2) distribution 
of labor requirements by time periods (usually months); and (3) the 
estimated coats and returns. In establishing the enterprise costs 
and returns, input cost3 were based on 1967 prices, and output 
prices were based on the average of prices for the period 1963--t967. 
This was in line with the trend in cost-price relationships that 
existed in agriculture. The crop enterprise budgets were developed 
on a per acre basis, and the livestock enterprises on a unit basis.
Two measures of costs were used for each enterprise budget:
(1) cash operating costs excluding equipment depreciation and interest
and (2) specified costs which included charges for power and machinery
4/depreciation and interest per hour of use.3' 'Ihus, total power and 
equipment costs per hour of use were included in the specified costs 
for each enterprise budget.
In the livestock budgets, if the physical plant was present 
on the farm, depreciation and interest on the physical plant was
^The underlying assumption for including these charges was a 
length of time sufficient that these costs became variable. The 
farmer’s depreciation schedule and prevailing turnover rate were used 
to compute the rate of annual use that would normally exist. This 
assumption is valid only if a machine's useful life is expended 
before obsolescence becomes a determining factor.
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charged as a residual against the net returns determined by the
planning model. However, if the physical pxant was to be purchased,
then the depreciation and interest on the physical plant was included
5/in the specified costs charged against the .Livestock enterprise," 
Interest on operating capital was included as a cash operating 
cost in each crop enterprise budget. A charge of six percent per 
annum was used. In the livestock budgets, interest on the livestock 
investment was included in the specified cost3 at the rate of six 
percent per annum.
Neither the operator's labor nor labor presently hired on an 
annual basi3 were included in either estimate of enterprise costs 
since the operator(s) would not consider reducing the labor force.
The existing annual hired labor was deducted from the computed net 
farm returns above specified costs. The net returns budgeted for 
each enterprise were returns over specified costs. Therefore, the 
net returns to each enterprise was the net returns to full-time 
hired and operator labor, land, and management, and general overhead 
costs, such as taxes and insurance. This was the measure of returns 
used in the programming models for each farm resource situation.
"  The logic of excluding or including these charges in the 
specified costs was the assumption that if the physical plant was 
present, the fixed costs of construction were already expended, 
and the only decision would be to operate the facility or idle all 
or part of the capacity. Conversely, if the facility had to be 
purchased, then the fixed costs were not yet expended, and were 
part of the decision to produce or not produce the livestock.
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Linear Programming
The basic technique of analysis U3ed in this study was linear 
programming, in particular, "discrete” or "integer” linear pro­
gramming.-^ This is a highly refined tool or technique that appears
to have considerable merit in farm planning. It is especially useful
when a particular farm resource situation is complex, in the sense 
that a considerable number of feasible alternatives exist and/or 
resource restrictions are numerous and in many instances somewhat 
rigid. Its logic and precision in model specification is not limited 
to complex problems however. Lather, its applicability to the problems 
of farm planning and management is determined chiefly by the value
of the answer derived to a specific problem. Thus, the role it can
play in firm decision-making is dependent on the degree of precision 
required to obtain a realistic answer to a given problem.
The data requirements of a linear programming model are deter­
mined primarily by the precision desired in the answer(s) obtained 
from the model's solution. For example, for some problems less than 
unit precision in the answer is satisfactory and therefore, it is not 
necessary that the structural coefficients of the model be expressed 
with a high degree of refinement. Conversely, greater precision is 
required in the specification of the structural coefficients of the 
model when lower tolerance limits are required for acceptable solutions.
S/For an excellent discussion of discrete linear progranmiing see 
Clark Edwards, "Using Discrete Programming", Agricultural Economics 
Research. XV: 49-60 (Washington, L.C.: United otates Department
of Agriculture, Economic Research Jervice, April 1963).
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it is within thi3 context that the programming models referred to in 
this study as "simplified planning techniques" and "detailed computer 
planning techniques" are used, (although a computer was used to obtain 
solutions in each case).
Procedure of Analysis
Specific Objective (1): To answer this first objective of the
study, farm plans were developed for each case farm selected. Two 
plans were developed for each fara business, using the individual^ 
own performance coefficients. The first programmed plan was con­
structed using a limited amount of information consistent with the 
data requirements of the programmed budgeting technique referred to 
earlier (Model 3 ) .  This planning technique is a modified linear 
programming model in that resource restrictions are considered one
at a time and computation procedures are minimized so that a computer
1/is not required, although beneficial, for solution. On completion 
of thi3 first program plan, a complete, detailed, computer linear 
program model was run for the same farms (Model 1). The basic 
difference between the two programming models is the size of the 
matrix Involved and the degree of precision in the structural coef­
ficients and resource specifications. For example where unitary 
precision might suffice for programmed budgeting, fractional pre­
cision is generally considered necessary for detailed models, and
^Huffman, loc. cit.
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where a matrix of size 10x15 can meet programmed budgeting require­
ments, the same farm might require a 10x90 matrix for a detailed 
linear program model.
specific Objective (2): Model 2 was used to develop a third farm
plan for the same resource situations noted in specific objective 
number 1 above to answer this study objective. These were detailed 
linear program plans, and were developed using "average" production 
performance rates for the input-output coefficients, labor and other 
resource requirements as required by the planning technique. These 
data were derived from farm business record summaries, previous 
research studies and other appropriate sources. Enterprise budgets 
and resource requirements based on these "averages" were substituted 
for the budget and resource requirements based on the individual’s 
own data used in the detailed model of the first analysis (Model l).
The analysis of the three programmed plans of each of the three 
case farms then consisted of first comparing the Model 2 solutions 
(based on "average" production performance data) with the Model 1 
solutions (based on the individual's own data) for similarities in 
optimum farm organization. This allowed an evaluation of the relevancy 
of standardized production input-output relationships for individual 
f a m  situations, Next, the farm organizations obtained from the 
simplified Model 3 were compared with those obtained from the detailed 
Model 1 to evaluate the simplified programming technique,
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Jpecific Objective (3) i Managers frequently have preference 
functions that can influence decision-making considerably. To 
determine the effect of certain preference restraints as well as 
selected changes in resource availabilities beyond the manager's 
control, one farm was selected from the detailed solutions obtained 
in the first specific objective as a benchmark for additional 
programming. These restrictions subject to the operator's managerial 
preference and change in resource availabilities were then varied 
singly and jointly to determine the range of alternative organizations 
that would provide profit levels that approximated the maximum profit 
obtainable by the optimum organisation for the given resource 
situation. This included such restrictions as hired labor and land 
ownership. Preference imposed restrictions frequently used by 
managers, such as size of enterprise, were also included in this 
phase of the analysis. This was done to determine their effect on 
income levels and farm organization as dictated by the physical 
restrictions imposed by the resources, solutions that showed a 
level of returns which approximated the maximum profit level obtainable 
from the resources within six, and twelve percent were examined.
Jpecific Objective (4): The la3t phase of the research involved
a determination of the optimal transition stages and the number of 
years required to achieve the optimum organizational plan determined 
by a programmed solution, beginning with the present farm organization 
of the benchmark farm used in objectives 1 and 3, programmed planB 
were developed for each successive year until the optimum plan was
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achieved. Adjustment rates were determined separately for each year 
and were dependent upon the proceeding year’s plan, standard 
discrete resource programming wa3 U3ed in this phase of the research 
study.
CHAPTER II 
REVIEW OF SELECTED LITERATURE
To review fully the literature available on linear programming 
would be a full-time task. The task becomes manageable only when one 
is able to categorically sort the literature into a meaningful classi­
fication that will insure sufficient subject matter treatment. Thus, 
only selected references that deal directly with the application of 
linear programing techniques to individual farm planning will be 
reviewed, briefly, here.
It was stated earlier in Chapter I that the application of linear 
programming in research has been well demonstrated. In particular, 
its application to farm planning has generally been to determine 
optimum farm plans for a "typical" or "model" farm resource situation. 
These research studies have, for the most part, used farm survey data 
to (l) define the typical farm's resource base, both in quantity and 
quality, (2) determine the input-output coefficients of the production 
processes for each enterprise considered feasible and (3) determine 
pertinent input and output prices. The basic procedure in this type 
study has been to determine an initial optimum plan for the "typical" 
resource situation. The resources and/or prices were then varied 
either independently or Jointly and a series of optimum farm plans 
determined. The results are useful in individual farm planning whan 
taken by a farm advisor to the individual farm level and adapted or
19
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"tailored" for the specific farm resource situation. Studies by 
Fielder^/ and Fielder and Londhe^/ are examples of this approach.
A paper presented by Barnard^/ carries this approach one step 
further than the type of studies referred to above. Following the de­
velopment of optimum plans for farms of selected resource strata, the 
farm advisor working with the individual farmer uses these plans to 
establish the management objectives of the farmer. On the basis of 
the farmer's resource structure and management objectives the 
individual farm is matched to one of the programmed resource strata, 
his management restraints imposed on the planning model, and the 
optimum plan for the individual farmer determined. It remains then 
for the advisor to discuss the plan with the farmer, rather than have 
the added chore of tailoring a typical plan to the individual farmer.
One approach which is a slight variation of both techniques above 
is to survey a type of farming area and calculate the usual measures 
of central tendency for the sample data. From the farms surveyed, an 
actual farm resource situation is selected which embodies as nearly 
as possible all the characteristics of the average of the farms 
surveyed. The "benchmark" farm is then programmed and a series of 
optimum plans determined. This procedure is followed for several
yLonnie L. Fielder, Optimum Farm Plans for Small Farms 
Mississippi River Delta of Louisiana (D.A.E. Circular No. 291l Baton 
Rouge: Louisiana Agricultural Experiment Station, July, 196l).
5/Fielder and Londhe, loc. oit.
2/c. 3. Barnard, "Farm Models, Management Objectives and the 
Bounded Planning Environment", Journal of Agricultural Economics.
XV: 525-543, December, 1963.
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different "benchmark1 resource situations. The results are used In 
individual farm planning In the same manner as those obtained from 
studies in which "typical" resource situations for an area are pro­
grammed. One application of this approach with which this writer is 
most familiar was embodied as one objective of a study by adsworth.^ 
The most generally used and accepted approach in individual farm 
programming has been to develop a series of enterprise production 
process and coat-returns budgets for categorized resource and manage­
ment situations. The budgetary data used are typically drawn from 
several sources, such as farm surveys, farm account project summaries, 
case farm studies, and research studies of the agricultural physical 
science disciplines. By selecting the appropriate enterprise budgets 
for the individual farm, the program matrix is established for the 
farmer's own resource situation and planning problems. The results 
are discussed with the farmer, and if necessary, as is usually the 
case, a second solution is determined. This second solution require­
ment frequently results from the farmer and management advisor 
determining that one or more of the budgets used in the planning 
model and/or certain resource specifications were insufficiently 
specified. Thus, the initial solution was too radically different 
from either the existing farm organization or management preferences
it/Henry A. Wadsworth, An Economic Analysis of Large Dairy Farms 
(Ph.D. Thesis) Cornell University, 1962.
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to be acceptable. This technique has been used successfully by the
5/Doane Agricultural Service," and to a limited degree by some state
farm management specialists.£/
Another methodological approach, namely, using the farmer's own
data from a detailed set of farm accounts to establish the resource
restraints and develop the enterprise budgets for the planning model
was employed by Barker in a case study of two New York farms,2/ The
operators of the two farm resource situations programmed had been
keeping detailed double-entry cost account records for several years.
Hence, the data were the best one could reasonably expect to obtain
8/on a farm business operation. However, Barker states,"'
1/c. J. Fleet, "Use of Linear Programing in Farm Planning", 
Journal of the American Society of Farm Managers and Rural Appraisers. 
XXVII: 55-S07 April, 19ST.
£/Earl Filler, "Linear Programming as a Planning Tool for the 
Specialized Farm", and,F. A. Hughes and R. J. Becker, "Experiences 
and Plans for Using Linear Programming in Pennsylvania Extension 
Work", Report on Farm Budgeting and Planning, an Application of 
Budgeting and Linear Programing Techniques to Forward Planning with 
Farmers (Washington, D.C.: United States Department of Agriculture,
Federal Extension Service, 1964); Larry Bitney, "Planning an Eastern 
Nebraska Farm with the Aid of Linear Programming", IBM Agricultural 
Symposium (Endicott, N. Y.: International Business Machines
Corporation, May, 1964, pp. 81-101).
2/Randolph Barker, Use of Linear Programing in Making Farm 
Management Decisions (Bulletin 993} Ithaca, N. 17: Cornell University 
Agricultural Experiment Station, April, 1964).
§/lbid, pp. 27-38.
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Although data were available in the farm records, ouch 
of this Information was not in a form that could be 
used readily for budgeting or linear programming.
and
Other information was either unavailable or inadequate 
for use in the programming model. For example, it would 
have been desireable to know the hours required per month 
for various enterprises. However, the labor records on 
the Smith farm were not sufficiently accurate or detailed.
To overcome the data problem, Barker counseled at length with the
farm operators in order to (l) separate the precise enterprise
variable and fixed costs, (2) establish exact resource specifications
and enterprise resource requirements, and (3) establish precise
individual enterprise yields. Where data gap3 existed, they were
completed by drawing on pertinent research sources. The initial
solutions were then obtained, presented to the farm operator(s) and
through interpretation and counsel evaluated for realism. Where changes
in the initial coefficients and/or resource specifications used in the
program model(s) were indicated, they were made, and additional
solutions obtained.
All of the foregoing approaches to farm planning involved the
use of detailed, complex, linear programing models as the basic
planning method, and consequently the use of computers. This has
permitted the solution of complex farm management problems at the firm
level, and as linear programming is an exact method of farm budgeting,
the trial and error of traditional farm budgeting has been eliminated.
Thus, linear programming is at one extreme of a spectrum of planning
methodology; traditional farm budgeting at the opposite end.
2J+
Many farm planning problems are not of sufficient complexity to 
warrant the use of a detailed linear programming model for solution, 
but do require more precise answers than could be expected routinely 
from trial and error budgeting. Further, the cost of obtaining an 
extremely detailed answer to the management problems confronting many 
farm firms may exceed the value of the answer derived, and additionally, 
although computer accessability is not a problem for most farms in the 
United states, in many countries it is a real limitation. As a result, 
several planning techniques have evolved which fall in the spectrum 
between the extremes of traditional budgeting and detailed linear 
programming.
The main objective in developing the "intermediate" planning 
methods was to incorporate the precision of linear programming with 
the simplicity of less refined hand calculation techniques; in short, 
a simplified programming model. Thus, most of these models can be 
classified in exactly that framework, whether they be termed the 
"programs planning, geometric planning, works models, simplified
programming, systematic budgeting, or programmed budgeting" technique
9/of farm planning.1"
The main distinction between most of the simplified techniques 
is in critical points in the methodology. As In the case of the
2/ An excellent discussion of most of these techniques is contained 
in a paper by A. M. M. McFarquhar, ''Research in Farm Management 
Planning Methods in Northern Europe", Journal of Agricultural Economics. 
XV: 78-100, May, 1962.
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detailed linear programming planning procedures discussed earlier, 
the source of the data in generally a critical point of departure, as 
is the point at which the farmer enters the planning process. So 
likewise is the degree of and point of entry of the planner's "judgment 
and intuition", which is probably as important as the data used. In 
a linear programming model, this judgment occurs in the model con­
struction and following the initial optimum solution(s), thus ensuring 
that two planners, starting with the same resource availabilities and 
enterprise resource requirements should obtain identical solutions, 
whereas in some of the simplified models, judgment is allowed to enter 
in intermediate steps, which precludes this possibility except by pure 
chance. This is, for example, the basic difference between the
solutions by two different planners, the former, not necessarily.
Of the literature reviewed, a combination of the methodology 
employed by Barker, Bitney, and Huffman is the most relevant for this 
study. Whereas Barker used the farmer's own data primarily, Bitney 
used research generated "average" performance data. Both, however, 
used detailed programming models for planning individual farms. 
Huffman's methodology on the other hand was to use a limited informa­
tion programming model based on a farmer's own data.
Weathers^/ and Hufftaan^/ models, the latter ensuring the same 
Weathers, sinyvHfiari Pr?ffT‘i n infl A Tool in Farm 
Planning (Circular Raleigh, N. C.t The North Carolina 




Mathematical programming, of which linear programming is a 
subset, as applied to problems of decision-making is an empirical 
technique by which the goals of the firm can be explicitly stated 
and their realization maximized, given the firm's resource base, 
technique(s) of production and production opportunities. The 
foundation of the theory and logic of programming is the traditional 
theory of the firm in which the goal or objective to be maximized is 
assumed to be firm profit. The probxam then, is to determine the 
most efficient manner of allocating the resources of the firm among 
the various production processes or production alternatives under 
consideration. Thus, production economic theory is at the very core 
of linear programming models that have firm profit as the objective 
or criterion function to be maximized.
To attain the stated objective of profit maximization it is 
essential that the theory of production be applied to the decision­
making process. An understanding of the theoretical concepts involved 
in determining the level of output, resource use, and enterprise 
combination provides the decision-maker with a basis for under­
standing and unraveling the complexities of management decisions.
The formulation of the appropriate planning model, the selection and 
assimilation of the required data, and the proper specification of
26
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resources are greatly enhanced by the entrepreneur's knowledge of 
production economics.
The theory of production is basic to the analytical procedures 
used in this study. The concepts embodied in production economics 
are utilized in formulating the linear programming models to be 
analyzed, whether the detailed or simplified form, and in inter­
preting the solutions. This is true of any empirical planning 
procedure which seeks to maximize (or minimize) a criterion function, 
and thereby determine an optimum plan for the use of resources. As 
the procedure used in this study involves the use of a mathematical 
planning tool, linear programing, to accomplish the desired end of 
optimum resource allocation, it is desirable that the underlying 
theoretical concepts be examined for a thorough understanding of this 
technique of farm planning.
Typically, entrepreneurs are faced with the problem of deteraining 
how much of each product to produce, how much of each factor of 
production to use in producing a product, and what combination of 
products to produce to maximize the returns to the firm's resources.
The degree of success the entrepreneur attains in solving this complex 
problem is determined by his understanding of the physical and economic 
relations involved. In production economics these three facets of the 
problem are referred to as the factor-product, factor-factor and 
product-product models respectively. The latter model is the basis 
of firm planning techniques that are premised on the profit maximization
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criterion. However, to comprehend fully the product-product model, 
it is necessary that the other models be understood in full, as they 
are the formative structure of the enterprise choice model. Thus, 
each model will be discussed in turn.
The basic assumptions underlying the theory of production which 
have been adhered to throughout the course of this study, are (l) per­
fect competition (2) perfect knowledge (3) the demand price of each 
product is single-valued (4) the supply price of each factor of 
production is single-valued (5) the criterion to be maximized is 
firm profit and (6) micro-static flow models or a state of timeleasness. 
Although these assumptions do not normally hold in the real world, 
they provide a framework for analyzing the complexities of the 
decision-making process.
The Factor - Product Model 
The starting point for understanding the concepts of production 
economics is the physical relationship between the employment of a 
single variable input to produce a unique product. The resultant 
physical input-output relationship provides a basis for understanding 
the law of diminishing returns, the characteristics of production 
and value functions, and the calculus of maximization (and mini­
mization). More advanced concepts of production economics are depend­
ent on the basic framework of the factor-product model.
Traditionally, the factor-product model is illustrated in a 
simple, graphic form. To accurately depict the model the physical
2y
production relationship involved oust be known. This is the production 
function and is generally stated in algebraic terms as:
Y = f(xi*
where X is the quantity of output that can be produced by the vari­
able inputs through Xn. The simplest form of the production function 
can be stated as:
Y = f(X^/^2* x3» **•#
which means that the output of Y depends on the amount of the variable 
factor used, with the level of all other inputs required in the 
production of Y assumed constant. The relationship that results 
exhibits phases of increasing, decreasing, and negative productivity 
of the variable factor as successive increments of the variable factor 
are added. This distinctive phenomenon is known as the principle or 
law of diminishing returns which is the foundation of the traditional 
approach to profit maximization. The law of diminishing returns is 
that as the quantity of one variable factor is increased by successive 
increments while holding all other inputs constant, the resultant total 
product will first increase at an increasing rate, then increase at a 
decreasing rate, and finally decrease. Figure 1 is a diagraamatic 
representation of a typical production function exhibiting the 
characteristics of the law of diminishing returns. The stages of 
production and the areas of increasing, decreasing and negative 
marginal productivity of the variable factor (HFP) are shown.
The production function shown is a continuous function in 













Figure 1. A Diagram of a Continuous Production Function With One 
Variable Input Showing Areas of Increasing, Decreasing 
and Negative Marginal Productivity and Stages of Production.
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assumption that increments of the variable factor added are infini- 
tesimally small. Thusf the graph of the production function is a 
smooth curve. Further, the continuity characteristic of curvilinear 
production functions means that the derivative of the function exists 
throughout its entire range. Thus, the differential calculus can be 
used to determine the marginal product, the maximum total product, and 
the point of profit maximization and optimum resource use.
To simplify exposition the average product and marginal product 
curves are also shown in Figure 1. For each level of output, average 
product is determined by dividing total product by the amount of the 
variable factor used. Marginal product is the amount of change in 
total product that results from each incremental increase in the use 
of the variable factor. Mathematically, the marginal product of the 
variable factor Is the first derivative of the production function.
As shown in Figure 1, at some point on the production function, 
total product reaches a maximum. At this point, the marginal product 
of the variable factor is equal to zero. The point where this occurs 
and the level of the variable factor used to obtain the maximum total 
product can be determined by taking the first derivative of the 
production function (I) with respect to the variable factor (X^). The 
level of that yields the maximum total product is determined by 
setting the first derivative equal to zero and solving for X^. This 
is a first order (or necessary) condition for a maximum, in that the 
first derivative must exist, and additionally, the first derivative 
must be a continuous function. However, the same level of could
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equally define a minimum or & "local" maximum. Thus, to insure that 
the true maximum is obtained, a second order (or sufficient) condition 
must hold; the slope of the marginal product curve must change from 
positive to negative at that same level of X̂ . The second order 
condition is met if the second derivative of the production function 
is negative for the same value. The negative second derivative 
means that as this level of X^ was approached, the marginal produc­
tivity of the variable factor was declining, and further, was positive.
A traditional production function can be divided into three 
stages of production. As shown in Figure 1, throughout the range of 
stage I, as additional units of the variable factor are used, average 
product is increasing continuously, and marginal product is greater 
than average product. Thus, if it is profitable to produce any output 
at all, a sufficient level of the variable factor should be used to 
obtain at least the maximum average product. Hence, stage 1 is not 
considered to be a rational area of production.
Stage III begins at the point where marginal product is equal to 
zero, and total product is a maximum. This represents the maximum 
profit that could ever be obtained by combining X^ with the other 
factors of production. If additional units of the variable factor 
were used, total product would decrease, and marginal product would 
become negative. Thus, the rational producer would never operate 
in stage III.
The only rational area of production is stage II. At the 
beginning of stage II, the marginal product and the average product
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are equal* From this point on, as additional units of the variable
factor are used, both the average product and the marginal product are
decreasing continuously. In addition, whenever the average product 
is decreasing the marginal product must be less than the average 
product. However, as long as the marginal product is greater than 
or equal to zero, total product must be increasing. When the marginal 
product becomes equal to zero, no additional product can be obtained. 
Maximum profit will occur somewhere between the point of maximum 
average product and the point of maximum total product.
The production function alone does not define the most economical 
level of the variable factor to use. To determine the level of X^ 
that will maximize profit it is necessary to equate the value of added
product with the cost of adding a unit of the variable factor at the
margin. Thus, for profit to be a maximum, marginal value product 
(MVP) must equal marginal factor cost (MFC). The level of X^ to use 
that will assure this equality is determined as follows: 
the profit function is written:
-V = TVP - TFC, or, 'tr - - Px X - (Px X + ...+ PY Jt )' 7 X1 1 x2 2 n
This function shows that profit is equal to the difference between 
total value product and total factor cost. As the prices of 1 and X^ 
are assumed known and fixed (single-valued) and all factors except 
X^ assumed constant (or fixed), it remains to determine the level of 
Xj_ that will maximize the profit function. This is determined in the 
same manner as the maximum total product, i.e., by setting the first 
derivative equal to zero (necessary condition) and ascertaining that
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the second derivative is negative (sufficient condition). The mathe­
matical procedure is:
By rearranging (2):
Therefore, since Py £L. is marginal value product and Px^ is the marginal 
factor cost, then MVP = MFC, the necessary condition for profit 
maximization.
The proceeding discussion has dealt with a very general case 
where only one factor of production was considered as variable. Nor­
mally, production is a function of more than one variable factor, 
irfhen more than one factor is considered as variable, the production 
relationship is referred to as the factor-factor model. This model 
is useful in determining both the optimum combination of variable 
inputs for specified levels of output and the maximum profit combination
y Since an explicit production function was not used, the 
sufficient condition is only implied in this example. However, 
a declining marginal product df will insure that the sufficient 
condition is met. dX^
0 (necessary condition)
(i) V  = pyr - rXjx
(3) 0 (sufficient condition)^dX^
The Factor-Factor Model
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of inputs to use; and consequently, the most profitable amount of 
product to produce.
An understanding of the concepts involved when variable factors 
are combined in different proportions is possible from a generalized 
model where only two factors are considered as variable. The pro­
duction function for this general model can be written as:
I - f(x1# X^Xj, .... xn),
and tha profit function darivad from this production function as: 
ir  -  PyY - PXiXx - PX2X2 - (PX3*3 +...+ P ^ )
Figure 2 is a diagramnatic representation of this generalized 
production function. Since two variable inputs are considered in 
the production of the product, a three-dimensional diagram or pro­
duction surface is required to illustrate the production function.
The height of the production surface is the yield of product resulting 
from the use of different quantities of the two variable factors. For 
a given level of output (or yield), a curve can be drawn which defines 
different combinations of the variable inputs that can be used to 
produce the stated yield level. Such curves are referred to as equal 
product curves or isoquants and may be drawn as shown in Figure 2.
For the range of output levels possible, a family of isoquants can be 
drawn with each isoquant representing successively higher output 
levels as more of the variable factors, in combination, are added. 
However, it would be difficult to determine, graphically, the optimum 
combination of variable factors to employ to produce any specified 
level of output, and additionally, the maxi mum profit output level 






A Diagram Showing a Production Function With Two Variable 
Inputs and An Isoquant.
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To overcome the analytical difficulty a three-dimensional 
production surface presents, the isoquants can be drawn on a two- 
dimensional diagram, with each isoquant representing successively 
higher levels of output. This arrangement is shown in the following 
diagram (Figure 3)# where Y^ through Y^ represent successively higher 
isoquants.
The shape of an isoquant, and hence the production surface, is 
determined by the way inputs are combined. To produce a given level 
of output, inputs may be technically combined one of three ways:
(1) at a fixed proportion, such as one tractor and one man; (2) at a 
constant rate of substitution, where each successive unit of X^ added 
replaces the same quantity of X2 as the previous unit replaced, as 
when grain sorghum is substituted for com as a feed grain; and (3) at 
a varying rate of substitution depending on the combination used, as in 
the substitution of an additional unit of grain for hay in milk 
production.
In the first case, since the proportion is fixed, the two inputs 
are exact complements and can be considered as a single input. The 
Isoquants would be represented by a series of right triangles. Where 
the inputs can be substituted at a constant rate, the two factors are 
perfect substitutes and the isoquants would be a series of straight 
lines having the negative slope, -^X^/^X^. In this case a specific 
level of output could be obtained by either factor alone, or any 
combination of the two factors. When the rate of substitution changes 





Figure 3. A Diagram of the Factor-Factor Model Showing Isoquants, 
Iso-cost Lines and Least-Cost Combination of Xj and 
Xj for Production of Yj Output Level.
to the origin as in Figure 3• The elope throughout the range of 
technical input substitution for any specific isoquant of this latter 
case is the negative ratio of the marginal productivities of the 
factors, or - 9^°P° ^he isoquant is therefore, con­
stantly changing throughout, since, as more i3 used, its marginal 
productivity decreases and the marginal productivity of increases 
as less is used.
The term, "marginal rate of technical substitution", is used to 
describe the physical relationship when two or more inputs are 
considered as variable. But, this refers to a strictly physical 
relationship between the variable factors. Before the following two 
questions can be answered, factor and product prices must be considered
(1) What is the least-cost factor combination to use for a specific 
level of output?; and (2) What is the maximum profit output level to 
produce?
Since the factor prices are assumed known and fixed (or single­
valued), for any given cost outlay* the factor cost relationship is 
a straight line, or "iso-cost" line having a negative downward slope 
(Figure 3)* As successively greater cost outlays are made, the 
iso-cost lines will be a series of parallel lines. For any given 
cost outlay (I), the intercept and slope of an iso-cost line can be 
determined algebraically as below:
I ** Px Xx + Px X2, and by rearranging 
1 P„_
AO
T Px2where yr±- is the Xĵ  intercept and - the slope of the iso-cost
X1 X1
line.
The necessary condition for least-cost input combination is that 
the marginal rate of technical substitution of the inputs (or MRT3 =
- equal to the inverse ratio of factor prices (i.e.,
PX2/PXi). This means that for any given output level, the slope of the 
isoquant must be equal to the slope of the iso-cost line. In Figure 3# 
for isoquant and a given ratio of factor prices, this can only 
occur at point C. Thus, the factor combination should be Xj units of 
a*1** xj_ units of X^. In like manner, the least-cost factor 
combination for output levels ¥2* ^3# could be determined,
providing a sufficient capital outlay, I, is made to obtain the 
higher output levels. If a line is drawn connecting the least-cost 
points, it will show the optimum combination of inputs for any 
specified output level. As every point on the line defines a least- 
cost output, this line is called the expansion path or scale line.
Figure 3 represents only the case where the marginal rate of 
technical substitution of X2 for X^ is decreasing as additional units 
of X2 are substituted for X^. In the case where the inputs are perfect 
complements, since they are considered to be one input, the cost of 
the factor proportion is specifically determined. Where the marginal 
rate of technical substitution of the factors is a constant, since 
a specific output level can be obtained by ueing either input singly 
or any combination of the two inputs, the output will be produced at 
least-cost when only one factor is used.
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Regardless of the way factors are combined, the necessary 
condition for profit maximization is that the marginal value produc­
tivity of each resource be equal to the cost of obtaining it (or MVP = 
MFC). The least-cost factor combination for a given output level and 
subsequently, the profit maximizing output level can be determined 
by taking the partial derivative of the production function with 
respect to each variable factor. The mathematical procedure is as 
follows:
Given the production function and assuming a constant output,
(1) Y - f(X1# Xj/Xj , X„)
(2) dY = 2jL_ dX, + ? f dX„, since output is constant
3*1 3X2
(3) dY = 0 , thus,
(4) -11- dX » &  since
1 lY *A jx2
(5) I L . * MPPX and 21_ ~ MPPV , then
X1 ?i2 2
(6) - MPPX dX1 = MPPX dX2, dividing both sides by MPPx1 2  1
MPPXo
(7) - dX, * * dX_, dividing both sides by dX«a UDD ic ‘
(8) - — -1 " - and since, for least-cost
X MPP_X1






(9) - — i =   , then
(10) rrs-2 “ o-2 * thu8»
is the necessary condition for least-cost production of a specific 
output level. Since, MVPX is equal to Py times MPPX, then by multi­
plying each side of equation (11) by the product price (Py) which is 
assumed known and fixed, the necessary condition for profit maximization 
is obtained as:
The above procedure involved a production function where only 
two factors were considered as variable. In the more general case 
with many variable factors, however, the same procedure can be used, 
once the production function, and product and factor prices are known.
The farm decision-maker is generally faced with the task of 
allocating the scarce resources that he owns, rents, buys, or other­
wise has control of among competing enterprises in such a way that 
his goal, assumed to be profit maximization, is attained. Usually, 
the "bundle" of resources he controls is fixed for a period of time, 
as are the enterprises that may be considered.
Each enterprise requires different combinations and quantities 
of the available resources. To produce a particular product, one 
or several production processes may be used. That is, cotton grown
^The procedure of maximizing the profit function as discussed 
in the preceeding section on the factor-product model could also be 
used to determine the point of profit maximization. If this were 
done, the partial derivative of the profit function with respect to 




in a solid pattern is a different enterprise than cotton produced in 
a skip-row pattern. Thus* an enterprise is a separate, distinct 
production process used to produce a particular product. The amount 
if product produced by an enterprise is, therefore, a function of the 
enterprise input requirements.
The product-product model is useful in determining how a given 
"bundle" of resources can be allocated among enterprises, and to 
determine the profit maximizing combination of products to produce.
Thus, it incorporates all of the basic concepts of the theory of 
production.
A given "bundle" of resources consists of two different type 
resources. Included in the ''bundle" are resources that can be used 
only by a particular enterprise, such as a cotton picker, and resources 
that can be utilized by all enterprises, such as farm labor. Thus, the 
resource allocation problem is to determine the amount of the latter 
resources that should be allocated to each using enterprise. Con­
sidering the products of two enterprises as Y^ and Y^, and the factor 
set X4 fixed in the production of Y^ and the factor set Xg fixed in 
production of Y2, then the set of variable factors, *a* can be devoted 
to the production of either Y^ or Y^. In the production of either 
Y^ or Y2, the factors included in the set Xa would obviously be 
combined in expansion path proportions. Thus, the production of Y^ 
is a function of the combination X^/X^ and the production of Y2 a 
function of the combination Xa/Xg. The allocation of the set Xa to 
each enterprise determines the combination of Y^ and Y2 that is produced.
u
A diagrammatic representation of the product-product model 
illustrating the optimum, or profit maximizing allocation of a given 
"bundle" of resources (i.e., Xa+X^+Xg) between the two enterprises 
producing products Y! and Y2 depicted in Figure 4. The production 
possibilities curve represents differing allocations of the variable 
factor set Xa between the two enterprises. It is sometimes referred 
to as an iso-cost curve, since the cost of a given resource "bundle" 
is constant throughout the range of the curve. From point d to e 
on the curve, the enterprise Y2 is supplementary to the enterprise Y-̂. 
That is, as more Y^ is produced, the amount of Y^ remains unchanged.
At point e, more Y2 can be produced only by shifting the resource set 
Xa from the production of Y^ to the production of Y2. From point e 
to point c, the enterprises are considered competitive, as more Yj_ 
must be foregone to obtain additional production of Y2 and conversely. 
From point c to point a, Y^ is complementary to Y2 since the shift of 
additional amounts of the factor set Xa from the production of Y^ to 
the production of Y2 results in a reduced amount of each product. The 
relevant range is from point e to point c over which the two enterprises 
are competitive for the use of the factor set Xa. The reason is quite 
obvious since more Y2 can be produced without affecting the production 
of Y^ up to point e, and beyond point c, as more of the factor set Xa 
is allocated to Y2 the amount of Y2 produced decreases, indicating a 
stage III relation in the production of Y2.
Throughout the competitive range, the slope of the production 





Figure 4. A Diagram of the Product-Product Model Showing the 
Production Possibilities, Iso-Revenue Function, and 
Most Profitable Enterprise Combination (Point B) for 
a Given Bundle of Resources.
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the marginal rate of substitution is increasing throughout this range 
and a shift of the factor set X& from the production of Y^ to Y^ 
results in an increased reduction in the production of Y^ as succes­
sively greater amounts of Y^ are produced.
For firm profit to be a maximum, it is necessary that the marginal 
rate of substitution of Y2 for Y^ be equal to the inverse ratio of the 
product prices. As the product prices are assumed known and fixed, 
the ratio of returns would be the constant, - Py^/Py . This ratio is 
the slope of a straight line, or iso-revenue line. Thus, at point B 
in Figure 4, the most profitable allocation of the factor set Xa 
among enterprises is determined. The quantity of Y^ and Y^ to produce 
would be y^ and y^, respectively with the "bundle" of resources that 
define a given production possibilities curve.
The slope of the iso-revenue and production possibilities function 
can be determined mathematically as follows:
Given the revenue function:
(1) R - P y ^  + Py2Y2 , dividing by P
P.
2
The Yv intercept is R/Pv , and the slope of the iso-revenue function,
_IW
The ,rbundle't of resources a firm controls is generally more or 
less fixed for a period of time. Thus, only one production possi­
bilities function would be considered. The objective is to maximize 
profits subject to the restraint imposed by the resource bundle, by
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determining the optimum enterprise combination to produce from the 
range of production possibilities. The profit function can be 
written in such a way that the resource restraint is specified This
is done by using the Lagrange multiplier technique.
The production possibilities curve is defined by the equation 
Yj_ = f(*2) 1)6 written as - f(Y2) = 0. The Lagrange
multiplier is assumed to be any arbitrary value .2/ Thus, the
constrained profit function for the product-product model is 
written:
~ fy/a - - fU2)]
To determine the profit maximizing combination of products 
that can be produced from the constrained resources, the profit 
function is differentiated with respect to both Y-̂ and Y2, the 
derivatives obtained set equal to zero, and the two equations solved 
simultaneously. The mathematical procedure is:
2/The inclusion of the Lagrange multiplier insures that the 
system of equations that results from taking the partial derivatives 
of the profit function with respect to Y^ and Yg will be just identi­
fied, and therefore solvable.
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= P + 
y2
^ 1  ,setting
n [  and equalJl2
(2a) - A * o, or X = Py
(3a) 1 1 . .d..
= 0, or
d
A d = “ py2*, thus,*2 y2
dy
(4) Pv — -  = - Fv , and dividing by Pyl dy2 *2 yl
(5) = - ^ 2dy Py^ 2  yl
Equation (5) is the necessary condition for maximizing profit 
from the production possibilities with a given quantity of resources, 
dince, dy^ defines the productivity of the resource set Xfl (combined 
according to the scaleline) in producing Yj_, and similarly, dy^ 
defines the productivity of the resource set Xa in producing then:
(6) 3a - - - 5a. -ddy2 MPP(xa)y2 p
(7) M7P(xa)y1 = MVP(xa)y2
Equation (7) defines the maximum profit combination of Y^ 
and Y2 to produce by allocating the factor 3et Xa to each production 
enterprise.
Normally, many enterprises compete for the firm's resources. The 
same mathematical procedures outlined above can be used to solve any 
enterprise resource allocation problem where the profit function can
4V
be explicitly stated, and the enterprise production functions 
determined.
The production concepts and models discussed thus far are the 
basis of the theory of production. The product-product model, in 
particular, is most relevant to this study, as the same relationships 
and concepts are involved in a linear programming model. The primary 
difference is the assumption that the enterprise production functions 
are linearly homogeneous of degree one. Further, the production 
possibilities curve is linearly segmented because the resource 
restraints are lineariy specified. The diagrammatic representation 
of these differences is shown in the following discussion of linear 
programming.
linear Programming
The technique of linear programming is applicable to many farm 
management problems. For example, it can be used to determine a 
least-cost ration for a class of livestock, an optimum farm enterprise 
organization, or an optimum growth path for a farm business. The 
nature of the problem will determine the type of programming model 
used.
For the purpose of this study, the linear programming model 
employed makes use of the product-product model concepts previously 
discussed. However, the linear programming technique requires that 
several basic assumptions of the product-product model be modified.
As stated earlier, the primary modification is the assumption that 
the enterprise production function is linearly homogeneous of degree
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one. This means that once the enterprise production function is 
determined, the resource proportions are fixed and the only further 
adjustment possible in the enterprise is one of scale. Thus, constant 
returns to scale are assumed for each enterprise. Further, the resource 
restraints are linearly specified in a programming model. The 
production possibilities curve is, thus, linearly segmented and not 
a continuous function as the curve shown in Figure 4.
An enterprise was carefully defined in discussing the product- 
product model as a separate, distinct production process. This was 
done to clarify a particular aspect of linear programming, namely the 
concept of a production process. A production process is determined 
by a distinct ratio of inputs to an output of a given product. Thus, 
when the input proportions required to produce the given product 
output differ, a new process is defined. For example, if it was 
determined that successive applications of 20, 40 and 60 pounds of 
fertilizer resulted in yields of 25# 40 and 50 bushels of wheat 
respectively, three separate processes are defined for producing a 
bushel of wheat, since the ratio of fertilizer to land is different 
for each fertilizer input level. Considering each fertilizer input 
level as the process, then to produce a bushel of wheat by process 
one (20 pound fertilizer level) would require 0.040 acre of land and
0.8 pound of fertilizer. Process two (40 pound fertilizer level) 
would require 0.025 acre of land and 1.0 pound of fertilizer and 
process three (60 pound fertilizer level) would require 0.020 acre of 
land and 1.2 pounds of fertilizer. Thus, each process defines a separata
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activity (or enterprise) that is linearly homogeneous of order one.
The only adjustment possible in the enterprise is* therefore, one of 
scale, which will be limited by the resource restrictions.
In the proceeding discussion of the product-product model, refer­
ence was made to supplementarity and complementarity between enter­
prises. Linear programming models permit a supplemental enterprise to 
enter the final solution. The supplemental enterprise will only be 
included if it adds more to profit than could be attained by leaving 
resources idle. Once it becomes competitive for the firm's resources, 
however, its relative profitability in using the resources is 
considered. Two enterprises that are complementary cannot enter 
the solution as separate production processes since they are 
mathematically instances of the same production process. The 
complementary enterprises may be combined and considered as a 
separate enterprise for programming purposes. Also the production 
possibilities and resource restraints may be defined and production 
processes structured such that complementary relationships may be 
considered within the model.
The shape of the production possibilities curve is determined 
Jointly by the resource restrictions and the production processes.
As both are linearly specified, the production possibilities curve 
is linearly segmented. An example of the production possibilities 
curve for two enterprises, soybeans (Ŷ ) and market hogs (Y^), and 
three resource restrictions, land, labor and feedlot capacity is 









Figure 5. Diagram Showing Production Possibilities Curve, Feasible 
Region (shaded), Iso-Revenue Function and Most Profitable 
Combination of Enterprises (point b).
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The production possibilities curve defines what is normally 
referred to as a feasible region (i.e., the shaded portion in Figure 5)* 
The feasible region is bounded by the resource restrictions, which 
are linear functions. The slope of a linear resource function is the 
marginal rate of substitution of the enterprises as the resource is 
shifted from the production of one enterprise to another, or A 
Since, the enterprise requirement for the resource is constant, the 
slope of a resource function is a fixed ratio.
In Figure 5, for example, if all available labor were used to 
produce Y-̂ , 4500 bushels could be produced. Conversely, if the total 
labor supply was devoted to the production of Y2, approximately 330 
units could be produced. The slope of the labor resource function is 
therefore 4500 * 330 or about -13.6, which means that for each added 
unit of Y2 produced, production of Y^ will be decreased by 13.6 
bushels, considering the labor restriction only. If land were the 
only resource, when devoted exclusively to the production of Ŷ , 3500 
bushels could be produced. Likewise, 450 units of Y^ could be produced 
if the land was used solely in Y2 production. Thus, the marginal rate 
of substitution of Y2 for Y^ for land is -7.8. The third resource, 
feedlot capacity imposes no restriction on Y^ production but limits 
the production of Y2 to 300 units.
The scale of any enterprise cannot exceed the limit imposed by 
its most restrictive resource. Production of Y^ would therefore be 
limited by land, and the production of I2 by feedlot capacity (Figure 
5). Between the two limits, any combination of the two enterprises is 
feasible, as long as none of the physical resource restrictions are
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exceeded. For example, 500 bushels of X^ and 300 units of tie
feasible, and so would a combination of 3500 bushels of X^ and zero 
units of X̂ . The production possibilities curve is, thus, the segmented 
function "a b c d", which defines the feasible region of enterprise 
combinations,
The most profitable combination of enterprises is determined in 
the same manner as in the product-product model discussed earlier. An 
iso-revenue or equal marginal returns function is developed with a 
slope equal to the negative inverse ratio of product prices (or net 
returns). The necessary condition for profit maximization is that 
the marginal rate of substitution of the products be equal to the 
inverse ratio of product returns. Thus, in Figure 5, the may-imum 
profit enterprise combination would occur at point "b" where the slope 
of the production possibilities function (AX^/AX^ and the iso­
revenue function (Fy^/^y^) are «iual. This combination of enterprises 
would yield approximately 2200 bushels of X-̂ and 175 units of X̂ .
The proceeding discussion provides an overview of the logic and 
theoretical concepts of linear programming. The fundamental postulates 
can now be stated in summary form and more readily understood than 
if they had been formally stated earlier.
The basic postulate of linear programming is, that given certain 
conditions it is mathematically possible to detemine the mmn of 
some objective function. In this study the objective function to be 
maximized is a profit equation. This basic postulate is the same 
premise underlying a marginal analysis approach to firm decision-making
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theory. The theory of linear programming, however, incorporates 
several assumptions of its own. They are
1. Linearity. Each production process is defined by a linear 
function for which the ratios of resources to each other 
and to a unit of output produced by the process are known 
and remain unchanged regardless of the level at which the 
process is employed.
2. Divisibility. Any level of process can be used, providing 
the level employed is positive and sufficient resources are 
available.
3. Additivity. Within the limits imposed by the resources, 
two or more processes can be Jointly employed. When this 
is done, the total amount of resources used must equal the 
sum of the resources used by each process individually and 
the total quantity of product will be the sum of the amount 
produced by each process.
4. Finiteness. The number of feasible processes and relevant 
resource restrictions is finite.
Several additional comments can now be made regarding the 
assumptions of linear programming theory. Linear progranming analysis.
it/Robert Dorfman, Application of Linear to the Theory
of the Firm (Berkeley and Los Angeles: University of California Press,
1951)7
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which has the objective of allocating resources according to their 
marginal productivities, permits resources to remain unused, whereas 
the technique of marginal analysis used to estimate resource marginal 
productivities for a given resource allocation assumes complete 
utilization of resources. This is made possible by the way the 
resource restraints are specified. In a linear programming model, the 
resource restraints are expressed as linear inequalities. Thus, a 
resource may be unemployed, underemployed, or fully employed as 
determined by the combination and scale of processes in the final 
program. Allowance is made for less than full use of resources in the 
programming model by including a disposal process (or activity) for 
each resource restraint.
In some instances, a feasible program may require that a minimum 
level of an enterprise be included. That is, a landlord may require 
that a tenant grow a minimum acreage of a crop, or, as is currently 
the case for some allotment programs, a minimum acreage must be 
grown to qualify for a price-support. Normally, for this type problem, 
an additional activity referred to as an artifical is included for the 
specific requirements and a sufficiently high negative return assigned 
to it that will prevent its inclusion in the final solution. This 
forces a minimum quantity of resources to be devoted to the production 
of the product and leaves the remainder of the resource supplies for 
additional production by the specific enterprise or for use by other 
enterprises, depending on which alternative yields the greatest profits.
The divisibility assumption states that any level of process 
used must be positive. Since only scale adjustments are possible in
5 7
the level of a process used, this constraint is imposed on the 
progranming model as a linear inequality in a positive direction 
(greater than or equal to zero). This assumption also asserts that 
fractional units of a resource may' be used by a process and a 
fractional level of a process employed. The concept of resource 
divisibility in particular, is probably for many farm planners the 
most objectionable assumption. It is difficult to conceive of a 
fraction of a tractor, a cow stanchion, or a machine harvester. In 
short, many resources and/or production processes are "lumpy" by 
nature. And as mentioned in the proceeding paragraph, many decisions 
are of the either/or type. Thus, for many resource situations some 
additional refinement in the planning model is required if the 
solution is to approximate reality. Integer programming models have 
been advanced that greatly simplify the specification of these 
additional restraints.^
Integer, or discrete programming as it is frequently referred 
to, requires the same basic format as standard linear progranming 
models. The profit equation is the function to be maximized, the 
resource restraints are expressed as linear inequalities, and, so 
likewise are the process levels. But, in an integer progranming 
model, the additional constraint is added that some activities must
5/The difficulties associated with the divisibility assumption 
may also be reduced by: (1) the size of the budgetary unit definedj
(2) the manner in which resources are specified; (3) the manner in 
which production alternatives are specified; and (4) the choice of 
which costs are to specified as fixed and/or variable within the 
model.
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be integers.^/ Usually, the integer constraints added are of the 
either/or type where either none or a minimum level of an enterprise 
must enter the solution* Frequently, however, these constraints are 
used to specify that only given size units of a process may enter a 
feasible solution, that is, fractional units of the process are not 
permitted in the solution. An example of the first type integer 
constraint would be the specification that an enterprise requiring 
participation in a commodity program (cotton) must come into a program 
at a m-trHirmm level (25 acres) or not be produced at all. The latter 
type, usually referred to as a 1'0, 1" constraint would be used to 
specify that each level of an activity included must equal a "lump" 
of 10 sows, 25 cows, or some other such restriction.
Obviously, an integer model will reduce the feasible region 
bounded by the resource restrictions, and will define a different 
production possibilities curve. To illustrate the effect of an 
integer constraint on the feasible region, the production possibilities 
curve and feasible region shown in Figure 5 have been reproduced in 
the following diagram (Figure 6). The original feasible region is 
bounded by the production possibilities curve "a b c d". The iso­
revenue function from Figure 5 is also reproduced in Figure 6, and 
is drawn tangent to the production possibilities curve at the same
£/ciark Edwards, "Using Discrete Programming", Agricultural 
Research (Washington, D.C.: United States Government




Figure 6. Diagram Showing Reduced Feasible Region From Adding 
Integer (0, 1) Constraints, Iso-Revenue Function, 
and Maximum Profit Combination of Enterprises for 
the Integer Solution (point f).
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point (at b). The integer constraint is added, however, that must 
be produced In units of 600 bushels, an integer, and, that each unit 
of I2 produced must equal 65 units, also an integer. These restrictions 
define a set of points, called lattice points, where only combinations 
of these "lumps" are defined. Together with the linear resource 
restraints, the integer constraints define a new feasible region, 
where only lattice point combinations of Y^ and are possible. Thus, 
the output combinations of Y^ and Y^ at either point a, b, c, or d 
are not considered feasible as none of these correspond to a lattice 
point (although this does not have to be the case). The new feasible 
region is, thus, defined by any lattice point lying within the 
original feasible region where only resource restraints were considered. 
It is therefore a non-linear (or non-continuous) production possi­
bilities curve defined by the integer constraints such as the dotted 
curve in the diagram (Figure 6).
The programming procedure, however, requires that only linear 
relationships may be considered. In the iterative method of solution, 
constraints are generated that are referred to as Gomory constraints, 
after the originator of the integer program solution. These con­
straints have the following properties :2/
1. Their addition will normally reduce the feasible region.
2/william J. Baumol, Economic Theory and Operations Analysis 
(Englewood Cliffs. New Jersey: Prentice-Hall, Inc., Second Edition,
1965, pp. 154-156).
6-l
2. Tha graph of their function will ordinarily pass through 
at least one lattice point (i.e., point "f" (Figure 6), 
which need not lie in the feasible region.
3. Their addition can never exclude from the new feasible 
region a lattice point which was originally feasible.
4< They will produce in a series of finite steps a new linear 
program whose solution is in integers and is therefore, the 
optimal integer solution to the original linear program if 
one exists.
The new feasible region defined by the addition of the integer 
and Gomory constraints would be similar to the shaded region in the 
diagram of Figure 6. The production possibilities curve would, thus, 
be the linearly segmented curve "e f g h", Given the revenue function, 
the profit maximising combination of and would be at point "fM, 
where 2,400 bushels of Y^ would be produced in combination with 130 
units of Y^.
The farm resource situations programmed in this study each had 
feasible enterprises where integer specification was applicable. Two 
situations. Farm 1 and Farm 11, had regulated cotton allotments for 
which a minimum level of production is required. Thus, for each farm, 
a minimum production level was defined as an integer. The beef cow 
enterprise of Farm 111 also was more appropriately an integer. However, 
it was not defined as an integer, instead, it was developed as a unit 
of 25 cows.
In programming each farm resource situation, integer programing 
was used rather than a standard linear programing model where
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divisibility precludes "lumpiness" in the level of any process. The 
particular program used was developed by Dr. Verner G. Hurt of 
Mississippi State University,^/ and adapted by Dr. Lonnie L. Fielder 
for the Louisiana State University computer.2/ Optimum farm plans 
were developed for each farm situation using the three different 
models of each farm as discussed earlier in Chapter I. By using the 
procedure developed by Hurt,^/ it was possible to analyze both the 
optimum profit level without the added Gomory constraints, and the 
optimum profit level after the Gomory constraints were generated by 
the programming solution procedure. This was done to determine the 
profit differential caused by forcing the final solution to be in 
discrete form. The final solutions analyzed were the optimum integer 
solutions obtained for each farm resource situation.
^Verner G. Hurt, Mixed Integer Programing for the IBM 360/10 
(A.Ec. Tech. Pub. No. 11; State College, Mississippi: Mississippi
State University Agricultural Experiment Station, November, 1967)
•2/Lonnie L. Fielder (Unpublished mimeographed notes)
A2/lbid.
chapter r;
DEoChlPTION OF THE STUDY AREA
Location and Importance
The Xocation of the three types of farming areas from which the 
case farm resource situations were selected are outlined in Figure 7* 
For this study, the Northeast Louisiana Delta Area (Area 1) was de­
lineated to include the parishes of East Carroll, '-Vest Carroll, 
Richland, Madison, Franklin, Tensas, Catahoula, and Concordia. The 
parishes of Avoyelles, Evangeline, St. Landry, and Point Coupee com­
prised the Central Louisiana Mixed Fanning Area (Area 11). The Rice 
Area of Southwest Louisiana (Area 111) included the parishes of Acadia, 
Vermilion, Caxuoron, Calcasieu, and Jefferson Davis.
Together, these areas accounted for 29.3 percent of the farms and 
43*1 percent of the land in farms in Louisiana in 1959. They accounted 
for 23*9 percent of the farms and 45*4 percent of the land in farms in 
the state in 1964. More importantly, of the total cropland acres 
harvested in Louisiana, the three areas accounted for 54*5 percent in 
1959, and 56.9 percent in 1964.^ The combined contribution of these 
three farming areas to the agricultural output of Louisiana, particu­
larly crop production, is of considerable importance.
i/united States Bureau of the Census, Census of Agriculture. 
1964. Volume 1, Part 35, Louisiana (Washington, D.C.: United States 
Government Printing Office, 1966).
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Figure 7. Location of the Type of Faming Areas.
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Climate and Soils 
Individually, each area is different in the characteristics 
which generally influence the type of farming practiced, especially 
the climate and soils of the area. General climatological data are 
presented in Table 1.









May - December - 
August March
Degrees Farenheit Inches Days
Northeast 79.3 52.1 3.94 5.52 51.92 240
Central 79.a 55.4 5.18 5.48 58.67 260
Southwest 80.1 56.4 5.62 4.89 57.86 280
Source: United States Department of Commerce, Weather Bureau, CliJSfttes
of the States. Louisiana (Washington, D.C. : United States
Government Printing Office, 1959)*
i/Average number of days from last temperature of 32° F. to 
first temperature of 32* F.
The temperature norms in the areas show little difference during 
the summer growing season, May - August. Bach area generally has long, 
hot summers conducive to production of the major crops grown in the 
respective areas. However, the length of growing season varies 
considerably between the three areas. This is due to the different 
latitudes of the areas, and the difference in average winter tempera­
ture (December - March). Quite naturally, this influences the time of
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planting and harvesting, double-cropping programs, and other management 
practices followed in each area.
The average rainfall received varies considerably between the 
three areas, both in total and in time of year received, Whereas 
the Southwest Area receives about 58 inches annually, the Northeast 
Area receives only about 52 inches. However, 5*62 inches per month 
is received in the summer period in the Southwest Area, but only 3.91 
inches per month is received during this period in the Northeast Area. 
The reverse is true between the two areas during the winter months, 
with the Northeast Area receiving 5*52 inches per month, and the 
Southwest Area 4.89 inches per month during the period December - 
March. By contrast, the distribution pattern in the Central Area 
is nearly uniform.
The selection and combination of farming enterprises in a given 
area depends on soils as well as climate. It is primarily on the 
basis of soil differences that the different systems of farming have
developed, and the different agricultural areas of Louisiana been
2/defined.3' In Area I, the recent alluvial soils of the Mississippi 
River are generally classified as silt, sand or clay depending on the 
internal soil drainage. However, in the western portion of this area, 
the soils are referred to as the Mississippi Terrace soils. Within
3/The generalized soil areas discussed are as defined by S.A.
Lytle and M.B. Sturgis, General Soil Areas and Associated Soil Series 
Groups of Louisiana (Baton Rouge: Louisiana Agricultural Experiment 
Station, Kay, 1962).
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this broad classification, the soil series are the Conroerce-Mhoon- 
Robinsonville silt and sands, the Sharkey-Tunica clays, and the 
Lintonia-Richland-OIivier-Calhoun terrace soils of the Macon Ridge 
which runs through the central parts of West Carroll, Richland and 
Franklin parishes. Generally, the soils in Area 1 are nearly neutral 
in reaction, and contain moderate to high amounts of both soil organic 
matter and plant nutrients. These soils are well adapted to the 
production of cotton, corn, wheat, oats, soybeans and grain sorghum. 
High forage production is also obtainable on these soils.
Area II soils are considerably more variable than the soils in 
either Area I or Area III. Within this area the general soil classes 
are the alluvial and terrace soils described in Area I, the alluvial 
soils from recent sediments of the Red River, alluvial soils from older 
sediments of both the Mississippi and Red Rivers, and the poorly 
drained Fl&twoods and slowly permeable Coastal Prairie soils. Thus, a 
wide range of soil series occur within this area, and consequently a 
highly variable type of farming has developed in Area II. Major crops 
grown in this area are cotton, com, sweet potatoes, soybeans, and 
sugar cane, with large areas in pasture and forage crops. This area 
is also adapted to the production of Irish potatoes, and in the south­
western fringe rice production is a predominant enterprise.
The soils in Area III are generally quite uniform and consist 
mostly of the Flatwoods, used primarily for forest and grazing, and 
the Coastal Prairies, which are devoted chiefly to rice, pastures and 
hay. More recently, the better drained soils of this area have been
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shifted to soybean production. Generally, the soils in this area 
contain moderate amounts of organic matter, are medium in acidity, and 
contain low to medium amounts of plant nutrients.
Changes in Farm Size and Production Patterns 
Significant changes have occurred in the study area both in the 
number and size of farms (Table 2). The number of farms has decreased 
considerably while the average size of farm has increased more than 
proportionately. However, the amount and degree of change has been 
quite different in the three selected areas.
Table 2. Number and Size of Farms, Selected Areas, Louisiana, 1959 
and 1964*
Number of Total land per farm Cropland harvested per farm
Area farms 1959 1964 Percent 1959 1964 Percent1959 1964 change change
— acres-- --- acres---
I 10,105 7,828 169.1 229.8 +35.9 53-6 90.2 +68.3
II 12,134 9,846 80.7 103.4 +28.1 28.5 35.3 +23.8
III 7,069 6,202 249.9 307.2 +22.9 61.4 75.3 +22.6
Source: United States Bureau of the Census, Census of Agriculture.
1964. Volume 1, Part 35, Louisiana (Washington. D.C.:
United States Government Printing Office, 1966).
Relatively, the greatest change has occurred in Area 1 and the 
least amount in Area III. From 1959 to 1964, the number of farms 
decreased by 22.5 percent in Area X while in Area III the change was 
12.3 percent. During the same period, the average size of farm 
increased by 35*9 percent in total acreage and 68.3 percent in cropland
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harvested in Area I whereas the degree of change was more nearly 
uniform in Area 111, approximating 23 percent in both size designa­
tions. By contrast, the acreage of cropland harvested per farm in­
creased proportionately less than did the total land per farm in 
Area II.
Wide differences are also apparent in the size of farms between 
the three areas. In both 1959 and 1964* farms in Area I were twice 
as large as farms in Area II in total land per farm, and farms in Area 
111 were three times as large as the farms in Area II. However, the 
difference was not as great in cropland harvested per farm, although 
Area II farms were considerably smaller relative to farms in the other 
two areas in both years.
The trend toward larger size farms, and differences between the 
areas are even more apparent on examination of the distribution of 
farms by size (Table 3). The most significant change has been in the 
lower and upper strata in each of the three selected study areas. From 
1959 to 1964* the number of farms less than 100 acres in size decreased 
by 2,424* 2,540, and 903 whereas the number of farms larger than 1,000 
acres increased by 43, 26, and 47 in Area I, Area II and Area III 
respectively. Un a relative basis, farms in the lower stratum 
decreased by 33*7, 24.2 and 21.5 percent while the farms in the upper 
stratum increased by 15.9, 25.0, and 17*3 percent in the respective 
area order. Of further note, in 1964 approximately 25 percent of the 
farms were larger than average in both Area I and Area II and about 
20 percent in Area III.
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Table 3. Number of Farms by oize, Selected Areas, Louisiana, 1959 
and 1961.
Size in acres Number of farms 1959 Number of farms 1964Area I Area 11 Area III Area 1 .Area II Area III
Less than 100 7,185 10,488 4,196 4,761 7,948 3,293
100-179 1,336 752 to 1,173 892 823
lflO-259 503 299 516 572 329 498
260-499 489 318 698 653 358 709
500-999 321 173 532 355 189 560
1000 and over 271 104 272 314 130 319
Total 10,105 12,134 7,069 7,828 9,846 6,202
Source: United States Bureau of the Census, Census of Agriculture.
1961. Volume 1, Part 35, Louisiana (Washington, D.C. : 
United States Government Printing Office, 1966;.
More significant than changes in the physical characteristics 
of farms In the study areas have been the shifts in gross sales of 
the farms. The distribution of farms by gross dollar sales for each 
area in 1959 and 1964 is shown in Table 4. The most dramatic change 
has occurred in the number of farms selling over $10,000 worth of 
farm products. In each area, the number of farms in this category 
more than doubled from 1959 to 1964, with the greatest relative change 
occurring in Area III; an increase of 117.6 percent. The number of 
farms selling less than $10,000 worth of products decreased in each 
area, and the number of farms in the $10,000 - 19,999 category also 
decreased in Area III. If one assumes a cost structure of approxi­
mately 75 percent of sales for a reasonably efficient farm business,
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Table 4* Number of Farms by Economic Class, selected Areas, Louisiana, 
1959 and 1964.
Gross d o l l a r Number of farms 1 9 5 9 Number of farms 1964 
sales Area I Area II Area III Area I Area IX Area 111
Less than 9,999 8,981 11,613 5,155 6,079 9,085 4,202
10,000 - 19,999 649 270 927 832 371 670
20,000 - 39,999 278 166 726 512 205 737
40,000 or more 197 85 261 405 185 553
Source: United States Bureau of the Census, Census of Agriculture.
1964. Volume 1, Fart 35, Louisiana (Washington, D.C.:
United States Government Printing Office, 1966).
then for a sufficient net operating margin a farm should gross at 
least $20,000 annually. In 1964, only four percent of the farms in 
Area II achieved a level of gross sales $20,000 or greater whereas in 
Area I and Area III, the number of farms exceeding this level was 11.7 
and 20.8 percent, respectively.
Land use patterns change very slowly through time. As a result, 
systems of fanning, once adapted to an area, seldom change. Thus, 
an area retains its relative importance to the state as a whole for 
a long period of time. This is pointed out in Table 5, in which the 
importance of each of the three areas, and their collective total for 
selected farm enterprises is indicated.
Since certain enterprises are under regulatory controls, 
especially cotton, rice, com and wheat, land use has been most stable 
for these crops, at least in total. However, com acreage shifted
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Table 5* Relative Importance of the Study Areas for Selected Major 
Farm Enterprises, Louisiana, 1959 and 1964.



















Cotton 42.5 15.6 2.6 60.7 45.2 14.3 2.3 61.8
Soybeans 68 *4 10.3 0.6 79.3 70.1 9-5 2.0 81.6
Rice 1.3 12.6 75.2 89.1 1.4 12.2 75.2 88.7
Com 20.9 24-0 3.3 48.2 15.4 30.1 4.9 50.4
Wheat 85.3 0.7 2.7 88.7 85.1 1.2 0.5 86.8
Oats 53.3 2.2 8.3 63.8 56.4 2.0 11.5 69.9
Grain sorghum 36.1 5.5 3*4 45-0 37.4 13.2 14.9 65.5
Sweet potatoes 4-9 59.7 10.0 74.6 9.2 64.3 4-7 78.2
Irish Potatoes 3.9 15.3 2.3 21.5 1.6 25.8 1.9 29.3
Humber .'if
All cattle and 
calves 13.9 12.1 16.2 42.2 13.9 12.5 15.3 41.7
Hogs and pigs 18.5 24.3 5.8 48.6 12.8 23.3 6.7 42.8
Source: United States Bureau of the Census, Census of Agriculture.
1964. Volume 1, Part 35* Louisiana (Washington. D.C.: 
United States Government Printing Office, 1966).
relatively from Area I to Area II from 1959 to 1964. A noticeable shift 
in hog production also occurred between these two areas during this 
period of time. The most notable change in land use was In the pro­
duction of grain sorghum, which increased greatly in both Area II and
Area 111 and resulted in an increase for the three areas from 45.0 to
65,5 percent of the state's total grain sorghum production during the 
period 1959 to 1964.
The classification of these selected study areas by type of 
fanning as referred to in Chapter I is further substantiated by Table 5. 
It is readily apparent that Area I can be classified as a cotton-grain 
crop-livestock area, Area II as a mixed crop-livestock area, and Area 
III as primarily a rice-cattle farming area. This is however, a very 
general, broad classification.
CHAPTtJi V
(JAoE FAKM KEJQUhCE dlTUATlOHJ,
PLANNING MQDELi, AM j ANALYEU
The purpose of this chapter is to present a description of the 
case farm resource situations used as the basis for this study, and 
to discuss the programming results obtained for these case studies in 
answering specific objectives 1 and 2 of the study.
The three individual case farm resource situations selected for 
programming analyses are each owner-operated farm businesses. The 
operators are ail approximately 4G years of age, and have been 
operating their respective farm businesses approximately the same 
length of time. They all could be classified as better than average 
managers within their respective type of farming areas. Each farm 
contains a soil resource base extremely similar to the soil complex 
existing in the three respective study areas as described earlier 
(Chapter VJ). In addition, since each farm is essentially centrally 
located within it3 respective area, the prevailing climatic conditions 
could be assumed to approximate the "average" for the area.
The individual farm resource situations are discussed separately. 
For each farm, the discussion includes a description of the farm 
resource situation, the enterprises considered, the planning models 
used, and the solutions obtained. However, to insure that the identity 
of each famer remain unknown, the three farm businesses will be
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hereafter referred to as Farm I, Farm II, and Farm III. The respective 
farm numbers conform to the numbers of the study areas as shown in 
Figure 7 from which the individual farms were selected (i.e., Farm I 
from Area I).
As discussed in Chapter I, there were three planning models 
designed for the three case farm resource situations. Model 1 was a 
detailed, complex model for which the coefficients were the best 
estimates that coiu.d be obtained from the individual fanner's data 
(Louisiana Farm business Analysis Program record) and discussion with 
him. Model 2 was the same as Model 1 in terms of the enterprises 
considered and resource restrictions used. However, the coefficients 
for Model 2 were "average" developed from research data which 
substituted for the coefficients used in Model 1. Planning Model 3 
was a "simplified planning model" in that only key enterprises and 
resource restrictions were considered. The coefficients used for 
Model 3 were also developed from the farmer's own data.
The objective function maximized in each planning model was net 
returns to the fixed resources. The solution obtained for each 
planning model was "optimum" in that it was the most profitable enter­
prise combination that could be determined for use of the farm's 
resources, considering the resource restrictions and assumptions 
imposed on the models and the enterprises included within the 
framework of the models.
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Jince Model 1 was a complex, detailed planning mode±, and was 
based on the mo3t detailed, accurate coefficients that could be 
derived from the farmer's own data (Louisiana Farm business Analysis 
Program record), it is the comparative standard of the three planning 
models for each case farm. That is, it may be assumed to provide 
the best answer, or "the optimum farm plan" for use of the farm's 
resources. The farm plans determined from Model 2 and Model 3 are 
compared with it for similarities and differences in enterprise 
combination. Enterprise combination i3 used as the evaluation 
criterion due to incomparability of costs-returns data specified 
for the models and incomparability of model specification (Model 3)* 
The terms "farm organization", "farm plan", and "enterprise 
combination" will be used interchangeably to avoid undue repetition.
Farm I
Description
This farm is located in the heart of the Northeast Cotton Delta 
of Louisiana (Area I, Figure 7). The operator has been producing 
cotton and soybeans as the major farm enterprises, with winter wheat, 
corn, and beef cattle of secondary importance to the total farm 
operation. The home farm consists of 535 acres, of which 420 acres 
are tillable cropland, about 60 acres permanent improved pasture, 
and the remainder woods, roadways and wasteland. The operator 
presently rents in an additional 180 acres of cropland in two separate 
tracts. One tract contains 100 acres of cropland and the other,
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BO acres. Cotton and soybeans are grown on a crop share basis on 
each rented tract. In recent years he has invested capital in land 
improvement, primarily drainage, and currently has 80 acres of cropland 
leveled for potential crop irrigation. The highly productive Conmerce 
Jilt Loam soil series predominates on both the home farm and the rented 
cropland. Thus, the cropland is uniformly high in lime and plant 
nutrients, rfith the exception of a small acreage of land which is 
double cropped with winter wheat for grazing and soybeans, no specific 
crop rotation has been practiced.
Competition for good land is extremely keen, and the operator 
feels that since labor is primarily his most limiting resource, he 
presently is operating the maximum cropland feasible and the best 
land he can rent within a realistic travel distance. He does have a 
purchase option on an adjoining farm of 100 acres that includes 65 
acres of cropland. The soil on this farm is the same as his best.
This farm also has a 20 acre cotton allotment. Equally important, 
there is a good house which could be used for his hired man. There is 
also a barn that with a minimum of remodeling, would provide an 
adequate beef cattle housing facility.
The labor resource is relatively restricted on this farm and 
consists of the operator and one full-time hired man at the present 
time. However, the operator has bean giving serious consideration 
to hiring a second full-time man and reducing his own labor avail­
ability to about one-half man equivalent.
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The operator was considering the construction of a market hog 
feeding facility when he was first vi3ited. On the second visit the 
facility was under construction, and on a later visit to the farm, the 
facility was completed and the first lot of feeders in the initial 
fattening process.
This farmer maintains a purebred beef herd that he has been 
improving as a breeding herd. He plans to sell, purebred heifers and 
an occasional bull once the herd is firmly established. The present 
herd consists of 86 brood cows, but due to his relatively restricted 
labor resource he plans to reduce the herd sire somewhat.
Due to government acreage controls, land planted to cotton and 
wheat has been restrained. He has been planting only the minimum 
cotton acreage required by law (65 percent of allotment) in solid 
cotton and diverting the balance of his allotment. Wheat has been 
planted to the full base of 65 acres. Joybeans have been planted to 
the balance of the available cropland with corn grain rotated in at 
times.




The major crop enterprises considered for this farm were cotton 
and soybeans. These enterprises were considered for both the home 
farm and the two farm units rented on a crop share basis. These were 
the only enterprises considered for the two rental units as this land
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Total land........... ..........................  535 acres
Cropland........................................ 420 acres
Permanent improved pasture........................ 60 acres
Purchase option:
Total land...................................... 100 acres
Cropland..........................................  85 acres
Rented in:
Cropland (tract i).................. *.......... 100 acres
Cropland (tract 2)................................ 80 acres
base acreages for government programs:
Owned:
Cotton.............................*...........  95 acres
iri/heat.............................................  65 acres
Purchase option:
Cotton...................... ...................  20 acres
Rented:
Cotton (lOO acre tract)........................  65.5 acres
Cotton (60 acre tract)............................ 30*9 acres
Building capacity for market hogs *............  300 head
Labor force: y
Either one full-time worker plus operator .Labor avail­
ability of eight-tenths equivalent, or, two full­
time workers plus operator avaixability of one-half 
equivalent. Adequate supply of piece-work labor 
available at $0.75/hour.
Machinery:
Full line of tillage, planting and harvesting equip­
ment including one 2-row and one 1-row cotton picker, 
and a self-propelled grain-corn combine.
Livestock:
Beef cows ......................  86 head
Beef calves........................................ 21 head
daddle horses...................................... 2 head
Capital:
Adequate supply of operating and investment capital 
available at 6% interest.
Farm inventory summary, 1966:
heal estate.......................................... $190,990
Machinery.................    40,194
Livestock............................................  19,120
Feed, seed, supplies................................. 3.
Total..........   $253,
1/ The operator was interested in hiring a second full-time 
man, in which case he would reduce his own labor availability.
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wa3 rented primarily for the cotton allotments with the balance of 
the cropland to be used for soybeans, ihree cotton production patterns 
ware considered: (1) solid cottonj (2) 2x1 skip-row; and (3) 4x4
skip-row, Each pattern would be feasible on each of the farm units 
managed by this operator, irrigated soxid cotton would be feasible 
on the home farm, but only on the acreage leveled for potential crop 
irrigation.
Additioiial crop enterprises were considered for the home farm, 
wheat for grain was included as there was a sizeable wheat allotment 
maintained. Also, this enterprise usually provides limited supplemental 
winter grazing for beef cattxe in addition to grain production. Corn 
grain budgets were prepared for both non-irrigated and irrigated 
production alternatives. Irrigated and non-irrigated high energy corn 
silage budgets were also developed as a feed source for a beef feedlot 
enterprise. As grain sorghum can be substituted satisfactorily for 
corn grain as a feed grain for hog production, a grain sorghum 
production alternative was also considered for this farm business.
Corn grain and grain sorghum were each considered for both feed 
production and sale. However, only corn grain was considered as a 
source of purchased feed grain for the hogs.
Livestock Enterrrises
Four livestock enterprises were considered feasible alternatives 
by the operator of this farm. A cow-calf enterprise was being carried 
on at the time the operator was first visited. At the same time,
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he was considering a hog feedlot operation with 300 head capacity.
The operator was questioning the desirability of raising his own 
feeder pigs for the hog feedlot operation being considered. He was 
also interested in the possibility of building and operating a high- 
energy corn silage beef feedlot activity, which a recent research 
study indicated was a feasible enterprise for farmers in the Mississippi 
Cotton Delta. ^
Cow-Calf beef Cattle antercrise - The beef cow-calf enterprise 
on this farm is not a typical commercial cow-caif operation. It is a 
completely purebred operation from which both breeding stock and calves 
are sold. The better bred heifers are sold on a contract ba3is, with 
the cull heifers and bull calves sold at weaning, Replacements are 
both raised and purchased, and some artificial breeding is being prac­
ticed on selected foundation stock. However, most breeding is done by 
selected bulls running with the cow herd.
The operator observes most recommended herd health practices.
High protein mineral supplement and hay are fed during the winter 
months. The pasture program has been welx established within existing 
soil structure and -Soil Conservation Service forage recommendations.
It was assumed the feeding program would not change. Thus, the forage 
program was considered a part of the cattle enterprise.
y Arthur K. Heagler, £111 Bolton and Peter G. Hogg, Cost of Beef 
Gains with High-Energy Corn silage— Mississippi hlver Delta Area 
(D.A.E. Circular No. 3651 Baton Rouge: Louisiana Agricultural Exper-
ment Station, June, 19675*
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The cow he rd  requ irem en ts  were e s ta b l i s h e d  f o r  a 25 cow u n i t .  
Calving r a t e  was assumed to  remain a t  th e  p re se n t  l e v e l  o f  90 p e rc e n t .
It was further assumed the present practice of purchasing two high 
quality replacements annually would be continued. Thus, five heifers 
were to be retained as herd replacements, six heifers sold on contract, 
and 11 calves sold at weaning. The cow herd unit of 25 cows, therefore, 
consisted of the cows, seven replacement heifers, and one breeding 
bull.
Beef feedlot Enterprise - The high-energy corn silage beef feedlot 
alternative is a highly specialized enterprise. It has considerable 
merit on a farm where labor is a critical resource, since It is an 
automated feeding activity requiring a minimum amount of labor for 
the feedlot operation, however, a sizeable investment is required 
in the feedlot and equipment. The enterprise was developed for a 
lot size of 156 head capacity with two lots of animals (steers and 
heifers) fed out annually. A minimum of 1,500 tons of high-energy 
com 3ilage were required per year for the feeders. This was 
supplemented with approximately 7*9 tons of urea as the protein 
supplement and 7.25 tons of ground limestone.
Feeder Pig Enterprise - The feeder pig enterprise budgeted was 
based on a unit of 30 sows producing feeder pigs only for the hog 
feedlot facility considered for this farm. The system used was a 
confinement system with multiple farrowing. The average number of
83
pigs saved per litter was to be 8.0 pigs per sow, with each sow 
producing two litters per year. However, as five-tenths pig per 
sow were to be saved annually for herd replacements, only 15.5 pigs 
per sow would be available for the hog feedlot operation. Herd boars 
(one per ten sows) would be replaced every two years. The feeders 
would be carried to 65 pounds which was the weight feeder the operator 
estimated he would begin feeding in the feedlot.
Hog Feedlot Enterprise - The hog feedlot enterprise was budgeted 
for a fully automated system with a capacity of 300 feeders (10 pens 
of 30 head capacity each). Three lots per year would be fed out, or 
a total of about 900 head annually. The hogs would be carried to a 
finished weight of 2±0 pounds from a beginning weight of 65 pounds 
and a death loss rate of five percent would occur.
There would be two 4,000 bushel grain storage bins incorporated 
in the feedlot system. Feed grinding-mixing equipment would be 
integrated with the storage bins. The feedlot system would also 
include automatic waterera and a sprinkler system with cleaning 
done by a high pressure water system.
Planning Models Used For Determining Optimum Farm Plans
In constructing the planning models to be used for this farm 
resource situation, it was necessary to make certain key assumptions 
regarding the enterprises and production processes included in each 
model, and the resource restrictions specified for the model. For
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the must part the assumptions were made on the basis of discussions 
with the farm operator. However, since there were two regulated crop 
allotments established for this farm business, cotton and wheat, the 
I968 programs for these crops were assumed for this study. The i960 
programs were used a3 it was felt each program provided the best 
estimate of future programs for each crop that could be obtained 
at the time this farm business was analyzed.
The basic provisions of the 1968 cotton program were that if 
cotton were produced at all, at least 65 percent of the total allotment 
available (the domestic allotment) had to be grown, and a minimum of 
five percent of the total allotment diverted. The remaining 30 
percent, or any portion of it, could be grown or diverted, for 
compliance with these provisions, the grower would receive price 
support payments based on his projected yield of cotton lint. In 
addition, he would be guaranteed a minimum price for all cotton 
produced and placed in the Commodity Credit Corporation loan. Thus, 
the returns for producing cotton would depend upon the participation 
level in the cotton program.
The total cotton allotment available for this farm resource 
situation consisted of four allotments, with a separate allotment 
for each cropland unit. The total allotment available, and the 
required allocations of the separate allotments are shown in the 
following table.
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Table 7- Cotton Axlotment Availability and hequired Allocation, 
Farm 1.
Allocation of button Allotment Availability
Allotment Owned band hented units Total
cropland purchase 100 acres 80 acres
basic production 




diversion (5a) 4.7 1.0 3.2 y 8.9
Uptional production 










i/lhe diverted acreage on this rented unit was reserved by the 
landlord.
Although the total cotton allotment available consisted of 211.4 
acres, due to the mandatory diversion requirements a maximum of 202.5 
acres of cotton was all that couxd be grown, provided each available 
allotment was fully utilized. The allotment on the owned land may be 
considered separately onxy if he elected not bo purchase the additional 
land. If the additional land was purchased, the two allotments must 
be considered as one. Thu3, in reality there were onxy three allot­
ments, with the size of the ownsd allotment dependent upon whether 
or not the additional land was purchased.
The wheat allotment was available only on the presently owned 
land with no diversion or minimum production level required.
The operator considered a hog feedlot ranging from 300 to 600 
head capacity to be feasible.
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The present beef cow herd consisted of 86 cows. However, the 
operator planned to reduce the herd to 75 cons and expressed 8 strong 
preference for this herd size.
The basic resource availabilities for this farm business were 
presented in Table 6. In structuring the planning models, a more 
exact specification of the resources was required. The land use 
restraints included permanent pasture, total cropland available, 
cropland available on each of the four separate tracts, cotton allot­
ment for each of the separate tracts, wheat allotment, land available 
for irrigation, and land transfer from cropland to pasture.
The labor restraints used for this farm were divided into two 
categories, (ij total labor available, and (2) labor available for 
field work operations. Both categories were used since several 
.Livestock enterprises were considered for this farm resource situation. 
The livestock enterprises required labor from each category in that 
some operations in livestock production can be done anytime, i.e., 
vaccination, while others must be done at times that conflict with 
crop production on days suitable for field work.
The total labor furnished by the full-time hired man was 2,100 
hours per year. The operator estimated his own total labor avail­
ability at 1,860 hours per year, or about eight-tenths full-time man 
equivalent. From a study by bangsford and Thibodeaux it was determined 
that a full-time man would furnish 1,950 hours of labor on days
suitable fcr field work o p e r a t i o n s T h i s  was in close agreement 
with the farmer'3 iiouis Lana Farm Business Analysis Program records 
and was used as the restraint for this category of labor. The 
operator estimated his own iabor contribution at 1,650 hours per 
year for field work operations.
The operator expressed a desire to reduce his own iabor avail­
ability. This preference was introduced in the planning models by 
forcing the operator's labor to be reduced to one-half man equivalent 
when a second full-time hired man was hired.
Monthly time periods were used as restrictions for the dis­
tribution of both total and fieid work labor. The allocation was 
based on the farm operator's record of the time of year production 
operations were nonnally performed.
The planning models structured for this farm resource situation 
are discussed separately below.
Model 1
Model 1 was a complex, detailed planning model based on the most 
accurate coefficients that could be derived from the farmer's own 
data (Louisiana Farm Business Analysis Program record) and discussion 
with him. It was designed to permit maximum flexibility in both the 
enterprises and enterprise production practices included, and a
L. Langsford and u. H, Thibodeaux, Plantation Organization 
and Operation in the Yazoo - Mississippi Delta Area (U-iDA Technical 
Bulletin No. 662; Washington, D. C.: United Jtates Government
Printing Office, 1V39).
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detailed specification of the resources as required for the enter­
prises considered.
The most complex feature of this farm business was the cotton 
alternatives available. To specify completely the cotton program 
provisions and the cotton production alternatives, the cotton enter­
prise was initially separated into three production alternatives or 
production practices for each land unit operated; solid cotton, 2x1 
skip-row cotton, and i+xl sKip-row cotton. The production practices 
were then separated according to level of participation in the cotton 
program. Each production practice included alternatives for production 
of the basic allotment, production above the basic allotment, and 
diversion above the basic allotment. The returns for each production 
practice were adjusted according to the level of participation. For 
the owned cropland, an irrigated solid cotton production alternative 
was al3o included with provisions for participation in the cotton 
program.
The program provisions permitted the diverted allotment to be 
counted in the skips of the 4xA skip-row pattern. A skip-row fallow 
alternative was included for both the owned cropland and the 100 acre 
rented tract, but not for the 80 acre rented tract, since the landlord 
retained the diversions on the latter. In addition, for both the 
owned cropland and the 100 acre rented tract, a separate alternative 
was Included for the diversion option (30 percent of allotment) 
should only 63 percent of these allotments be produced.
For each land unit operated an integer control was included 
for the separate allotments. These integers were used to specify
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t h a t  a t  l e a s t  65 pe rcen t of th e  a l lo tm e n ts  ( th e  domestic a l lo tm e n ts )  
had to  be produced i f  c o tto n  were produced a t  a l l  on th e  p a r t i c u l a r  
lan d  u n i t .  In  a d d i t io n ,  an in te g e r  c o n tro l  was included t o  in su re  
minimum program compliance 3hould th e  a d d i t i o n a l  85 a c re s  o f  crop­
lan d  (and  20 ac re  c o t to n  a l lo tm e n t)  be purchased,
The land purchase option was included as a separate alternative 
in this model and was made an integer of 85 acres. This permitted 
the purchase of this land to be optional. The land purchase integer 
was tied to the owned cropland and to the cotton integer controls 
on both presently owned and purchased cropland. This tie was made 
to insure that if the land were purchased both the present owned 
allotment and the additional allotment obtained by purchase had to 
be considered as "one" allotment, whereas if the additional land and 
allotment were not purchased, the present owned allotment was all 
that was permitted to be grown on the owned land resource.
Three soybean alternatives were included in this model; one for 
each land unit operated. For the owned land resource, a wheat for 
grain enterprise, a grain sorghum production enterprise, and both a 
corn grain and a high-energy corn silage enterprise were included. 
The corn grain and the high-energy corn silage enterprises both 
included non-irrigated and irrigated production alternatives.
Grain sorghum and corn grain were each considered for both feed 
grain supply and sale, and a selling activity was included for each 
feed grain. A purchase activity was also included for corn grain
which permit tea additional flexibility in the source of feed grain 
supply.
Jeparate alternatives were inoxudea for a hog feeuxot producing 
market hogs from meaning to market, a so* enterprise producing feeder 
pigs only for the feedlot, a beef cow herd as described earlier, and 
a beef feedlot. The hog feeuxot enterprise was specified for one 
unit of 3^0 head capacity. However, to permit additional feedlot 
capacity to be operated, a separate alternative was included for the 
purchase of additional feedlot capacity up to a limit of 300 head.
To permit flexibility in the 3ource of feeder pig supply, an alter­
native was also included fur the purchase of feeder pigs.
There were 21 xabor restrictions specified in this model; 12 
monthly periods each for both field work and total labor availability, 
Only the present xabor force of one full-time hired worker and the 
operator eight-tenths man equivalent was included in the initial 
availabilities. The hiring of the second full-time man was specified 
as an integer, which added to each monthly supply an amount oniy 
sufficient to make a total of about 2.5 man equivalent available.
The land and land use restrictions were structured in the follow­
ing manner. Owned cropland was restricted to an initial availability 
of 120 acres, with the added restriction that only one unit of 85 
acres could be purchased and added to existing cropland owned, 
hesfrictions were included for each rented tract with the provision 
that if the land were rented the total acreage available had to be 
taken. This permitted the actual rental arrangements to be incorpo-
n
r a t e d  w ith in  the  model, and p r o h ib i te d  the  r e n t in g  of th e  c o tto n  
a l lo tm en t  onuy, This p ro v is io n  was s p e c i f i e d  in  the  model by 
in c lu d in g  the  re n te d  land  a v a i l a b i l i t i e s  o f lOO a c re s  and 80 a c re s  
in  the  same in te g e r  c o n tro l s  used f o r  th e  c o t to n  a lxotm ents on th e  
r e s p e c t iv e  re n te d  t r a c t s ,  i . e . ,  one in te g e r  of 100 a c re s .
Iieaource r e s t r i c t i o n s  s p e c i f i e d  f o r  each c o t to n  a llo tm en t 
inc luded  th e  domestic a l lo tm en t  (o r  65 p e rcen t  o f  t o t a l  a l lo tm e n t) ,  
mandatory f iv e  p e rcen t d iv e r s io n  (excep t fo r  th e  80 a c re  re n te d  
t r a c t  where th e  la n d lo rd  r e t a in e d  the  d iv e r te d  a c r e s ) ,  and th e  
acreage which could be used f o r  e i t h e r  a d d i t io n a l  p rod uc tion  or 
d iv e r s io n  (30 p e rcen t  of a l lo tm e n t) .
iheat production was restrained at the allotted 65 acres. 
Permanent pasture restrictions consisted of the 58 acres of land not 
suited to row crop production, and an additional 125 acres of cropland 
that could be transferred to pasture.
The irrigation land potential was made an integer of 30 acres, 
as it was assumed that if a crop were to be irrigated, the necessary 
equipment wouxd be purchased to permit full capacity operation.
Model £
The enterprises considered and resource restrictions used for 
this planning model were the same as those in Model 1. However, the 
enterprise input-output coefficients and resource requirements were 
developed from research data, rather than from data obtained from 
the farmer's Louisiana Farm Business Analysis Program records. These
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"average" data were adjusted to the individual's own resource situation. 
The underlying assumption was that adjustment prior to programming was 
more appropriate methodology than adjustment after the programmed 
solutions were obtained. For example, if the "average" projected 
yield of cotton was 750 pounds of lint for farms in the area wherein 
the farm resource situation was located, but the individual's projected 
yield was 950 pounds of lint, then it would be more appropriate to 
use the 550 pound yield initially, rather than adjust the budgets on 
the farm after the solutions were obtained.
In the budgets prepared for this model, for the most part the 
same yield levels were assumed as were used in the budgets prepared 
for Model 1. However, the enterprise resource requirements were 
specified on the basis of the requirements established by previous 
research to obtain the output levels specified. For example, in 
producing wheat for grain, using the farmer's own data, one acre 
of wheat required 1.3 bushels of seed, 2.5 hundredweight of ammonium 
nitrate, 0.82 hours of tractor operating time, and an equipment 
operating cost of $1.53* To obtain the same yield, one acre of 
wheat produced under average resource requirements required 1.5 
bushels of seed, 2.0 hundredweight of ammonium nitrate, 1.0 hours 
of tractor operating time, and an operating cost for equipment of 
411.25.
Production performance data were unavailable for enterprises 
that had not been operated by this farmer, such as the beef steer
feedlot and the reader pig production enterprise, budgets for these 
enterprises were established from primary research data for both 
Model 1 and Model 2. However, the feed production alternatives, 
i.e., corn silage, and corn grain, were different. Thus, the livestock, 
enterprise requirements were different in the two models.
Model I
This model was a "simplified planning model" in that oruy the 
most relevant enterprises and enterprise production practices were 
included. In addition, for the enterprises considered, only the key 
resource restrictions were specified.
Due to the relatively' restrictive labor supply on this farm, 
and an expressed preference of the operator against a feeder pig 
production alternative, it was assumed all feeder pigs would be 
purchased. Further, it was estimated that the beef feedlot enter­
prise would not enter the solution at sufficient scale to warrant 
its inclusion, due to the relatively' large labor requirements 
of the enterprise. Thus, the only livestock enterprises included 
in this planning model were the beef cow-calf enterprise and the 
hog feedlot alternative.
The complexity of the cotton alternatives was reduced by 
considering only solid cotton and 2x1 skip-row cotton production 
alternatives for each land unit operated. This was done as a 
preliminary analysis indicated that the 4x4 skip-row pattern was 
somewhat less efficient in the use of land than either solid or
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2x1 skip-row cotton.^/ The preliminary analysis also indicated that 
irrigated solid cotton was less efficient in the use of labor than 
the other production alternatives, at least during periods of peak 
iabor demands.
Grain sorghum is only about 92 percent as efficient as corn 
grain for pork production. Thus, it was assumed the operator would 
feed only corn grain in the hog feedlot, and the grain sorghum 
production alternatives was excluded in this planning model. However, 
the corn grain supply could be met by either production and/or 
purchase. In addition, if corn grain was produced, it could either 
be fed to the hogs, or sold diroctiy. Only non-irrigated corn grain 
production was considered in this model.
Both a soybean and a wheat enterprise were included in the 
model for the owned land. In addition, a soybean enterprise was 
included for each of the two rented cropland units.
The resource restrictions specified for this model were based 
on several assumptions. Gince the additional 85 acres of cropland 
that could be purchased would add additional cotton allotment, and 
consisted of soils equal in productivity to the best soils on the 
home farm, it was assumed this farm would be purchased. This would 
increase farm size, enabling near full employment of a second full­
time hired man, which in turn would justify the construction and
*J/a1s o, see Fred T, Cooke, Jr., and Arthur K. Heagler, An 
Economic Appraisal of Gkip-Kow Cotton Planting in the Yazoo- 
Ilis3i3 3iDpi Delta (Bulletin 697; Gtate College, Mississippi:
Mississippi Gtate University Agricultural Mxperiment Jtation,
November, 1964).
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operation of additional hog feedlot capacity. Therefore, it was 
assumed that the second full-time man would be hired, and hog feedlot 
capacity would be constructed for 600 head.
In view of the enterprises considered, the most restrictive 
labor periods for both field work and total .Labor were estimated 
to be; (l) March through April, (2) May through June, and (3) deptember 
through November. The labor periods included the labor provided by 
two full-time hired workers and the operator one-half man equivalent.
The operator had been growing only 65 percent of the available 
cotton allotments but indicated he would most likely grow the 
maximum allotment (95 percent) permitted on each farm unit. The 95 
percent level of participation was assumed for this planning model.
The land restrictions were structured in much the same manner 
as in Model 1 and Model 2. Integers were used to control land usea 
for cotton production for owned and rented cropland except, as 
indicated, a 95 percent participation level was used. Owned cropland 
was restricted to 505 acres. This consisted of the present 420 acres 
owned and the 35 acres that was assumed purchased, hented land was 
restricted in the same manner as in Model 1 and Model 2. That is, 
it was controlled by the integers used for the cotton allotment 
availabilities on the rented tracts. Jheat, permanent pasture, and 
cropland to pasture transfer restrictions were the same as in Model 1 
and Model 2.
The individual matrices of each planning model are presented in 
Appendix A. The matrices for both Model 1 and Model 2 are shown in
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Appendix Table 1A. The matrix used l'or ho del 3 is presented in 
Appendix Table 2A.
Jumniarv ana Comparison of the Farm Plans Obtained Prom 
the Planning ho dels. Pam I
The farm organizations determined from the three planning models 
for Farm I are discussed separately in thi3 section. The plans 
determined for each planning model were optimum in the 3ense that 
the net returns to the l a m ’s resources were maximized, subject to 
the resource restrictions and assumptions imposed within the 
respective planning models.
Optimum P a m  Plan for hod el 1
The detailed, flexible planning model based on the most precise 
data obtainable from the farmerra Louisiana P a m  business Analysis 
Program records (and discussions with him) yielded the farm plan 
shown in Table 8 for Model 1. As Table 8 shows, total cropland 
operated would be 685 acres and would incxude all cropland presently 
owned, both of the rented tracts, and the 35 acres of cropxand that 
could be purchased.
Total cotton production would be 17J.0 acres, and consist of 
109.J acres on owned land, 42.6 acres on the 100 acre rented tract, 
anu 21.1 acres on the 80 acre rented tract (Table 8). However, the 
planting patterns produced on the owned and rented tracts would 
differ, as would the level of program participation. *Vhereas all 
cotton grown on owned cropland would be produced in 2x1 skip-row,
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Table  8 .  duramary and Comparison o f  Optimum Farm P la n s ,  Three Plann ing  
M odels, Farm 1.
Unit Optimum Farm PlanItem Model 1 Model 2 Model 3
Total cropland operated Acre 685 600 685
Cotton:
Owned: 2x1 skip-row Acre 
Irrigated solid Acre
hented:
iOO Acre Unit: oolid Acre 4x4 skip-row Acre 














Total cotton grown Acre 173.0 133.7 202.5
doybeans:
Owned
Rented (100 Acre Unit) 






















117 0 0IT* ,H 
H 201
N.A.
Hog feedlot Head 900 1,555 1,800









Beef cow herd Head 23 — 25
Total labor hired Man equiv. 2.0 2.0 2.0
N.A.: Not applicable to this planning model.
only solid cotton would be produced on the rented tracts, and, while a 
95 percent level of program participation would be included for the 
owned allotment, only 65 percent of each rented allotment would be grown.
ys
The production of 2x1 skip-row cotton on the owned land would 
require additional cropland for the "skips" and reduce land available 
for use by other alternatives, in particular soybeans. On the other 
hand, since only soiiu cotton would be grown on the rented tracts, 
the remaining cropland over ana above the cotton allotments could be 
used for soybean production. Hence, the farm plan included 213 acres 
of soybeans on owned land, 34 acres of soybeans on the 100 acre 
rental unit, and 5V acre3 of soybeans on the 30 acre rental unit, 
for a total production of 3ii acres of soybeans (Table 8).
The Model 1 solution also included one hog feedlot of 300 head 
capacity with 900 market hogs fed out annually. Approximately 59 
percent of the feeder pigs required for the feedlot would be raised 
on the farm, and about 41 percent purchased.
The feed requirements of both the market hogs and the sows and 
feeder pigs would bo met solely from home grown grain. As Table 8 
shows, 117 acres of corn grain would be produced on the farm for the 
two hog enterprises.
Beef cows were not sufficiently competitive for resources to 
utilize cropland as pasture and only 23 cows were included in the 
farm plan for Model 1 (Table 3).
Operation of the Model 1 farm plan would require that a second 
full-time man be hired.
Optimum Fara Flan for Model 2
The optimum farm plan for Farm X as determined from the detailed 
planning model based on research "average" data (Model 2) is shown
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in Table 8. Total acres operated would be 600 acres, and consist 
of presetitiy owned cropland, the 100 acre rented tract, and the 80 
acre rented tract. The additional 35 acres of cropland would not be 
purchased.
In this farca plan 70.0 acres of irrigated soj.id cotton would be
grown on the owned cropland. This woim-d Include the basic production
required of 61.8 acres (65 percent of allotment), and an additional 
6.2 acres of allotment that could be either grown or diverted
(30 percent of allotment). The remaining 20.3 acres of allotment
available for either production or diversion would be diverted. On 
the 100 acre rented tract, only 65 percent of the allotment would 
be grown, but, as Table 8 shows, thi3 would be divided between solid 
and 4x4 skip-row cotton, with about 71 percent produced in solid 
cotton and about 29 percent in 4x4 skip-row. The basic allotment of 
21.1 acres (65 percent of allotment) would be produced entirely in 
4x4 skip-row cotton on the 80 acre rented tract. Hence, total cotton 
production would be 433.7 acres for this farm plan.
The choice of skip-row cotton on both the 100 acre and the 80 
acre rental units would reduce soybean acreage on these land units 
by the extra land required for the "skips". In this farm plan, 100 
acres of soybeans would be grown on the owned cropland, 22 acres on 
the 100 acre rental unit, and 33 acres on the 80 acre rental unit, 
for a combined total of 160 acres of soybeans (Table 8).
1 0 0
The total wheat allotment of 65 acres would be used for wheat 
production.
The solution included a hog feedlot of approximately 518 head 
capacity, with a total annual production of 1,555 head (Table 8).
The feed grain requirement of the hogs would be met entirely from 
home grown corn grain. Total corn grain production would be 160 
acres, of which 150 acres or about 94 percent wouid be produced 
without irrigation, and 10 acres or about six percent produced with 
supplemental irrigation. The latter acreage wouid be produced with 
irrigation to make full use of the irrigation equipment purchased 
primarily for irrigated cotton production. For this farm plan, 
the feeder pig supply would be obtained entirely by purchase.
The 58 acres of permanent pasture would be left idle as neither 
a beef cow nor a feeder pig production enterprise were included.
A second full-time man would be hired to operate the combination 
of enterprises included in the Model 2 farm plan (Table 8).
Optimum Farm Flan for Model 2.
The farm plan for the reduced size planning model developed 
from the farmer's own data (Model is summarized in Table 8. As 
Table 8 shows, total cropland operated wouid be 685 acres, and 
include presently owned cropland, both rented tracts available, 
and the purchased cropland available. Cotton would be produced in 
a 2x1 skip-row pattern on 95 percent of the allotted acreage on 
each of the separate allotments. Total cotton production would be
202.5 acres.
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Jince all cotton would be produced in 2x1 skip-row, only 217 
acres of soybeans would be produced. As Table 8 shows, this wouid 
consist of 1^4 acres on owned land, 34 acres on the 100 acre rented 
tract, and 49 acres on the 80 acre rented tract.
The farm plan included the construction and operation of a hog 
feedlot of 600 head capacity, which was the maximum feedlot capacity 
considered by the operator. Jince three lots would be fed out 
annually, 1,800 market hogs would be produced annually in this farm 
plan (Table 8). All feeder pigs were assumed purchased for this 
model. The feed grain requirement of the hogs would be met entirely 
from 201 acres of corn grain.
Twenty-five brood cows were included in the farm plan, which 
was the maximum herd size that could be carried on the permanent 
pasture available.
To operate this farm plan, a second full-time man would be 
hired.
Comparison of the Farm Flans for Farm I
Model 1, as designed for this farm resource situation was a 
detailed, complex planning model, and was based on the most detailed 
and accurate coefficients that could be derived from the fanner's 
Louisiana Farm business Analysis Program record data and discussion 
with him. It is, therefore, the"comparative standard" for the three 
planning models, as it may be assumed to provide the best answer, or 
"the optimum farm plan" for use of this farm's resources. The plans
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determined from Model 2 and Model 3 are compared with it for similar' 
ities and differences, to provide an answer, at least in part, to 
specific objectives 1 and 2 of this research study.
In comparing the farm plan determined for Modex 2 with the 
Model 1 optimum farm pxan, as Table 8 shows, the farm plan for 
Model 2 differed in nearxy every respect, ./hereas both farm plans 
would include the hiring of an additional hired man, the ''optimum 
fann puan" (Modex ±J wouid incxuue the purchase of 85 additional 
crop acres, but the farm plan for Modem 2 wouid not. As a result, 
less cotton allotment wouxd be available and grown on owned lana 
in the f a m  pxan for Model 2. In addition, whereas ^5 percent of 
the owned allotment would be utilised in the "optimum plan", only 
about 73.7 percent of the owned allotment would be utilised for 
cotton production in the Model 2 farm plan. As Table 8 shows, the 
production patterns would also differ. In the "optimum farm plan" 
(Model 1), 2x1 skip-row cot tun would be produced whixe irrigated 
soxiu cotton wouxd be produced in the Model 2 farm plan.
both f a m  plans would include oruy a 65 percent participation 
level on both rented tracts, but, the production patterns would 
differ, i/hereas all cotton produced on the rented tracts in the 
Model 1 plan would be grown in solid cotton, in the Model 2 f a m  
plan a combination of solid and 4x4 skip-row cotton would be grown 
on the 100 acre rented tract, and cotton grown on the 8G acre rented 
tract wouid be produced entirely in a 4x4 skip-row pattern.
^03
In total, cotton production would be reduced by 39*3 acres or 
about 22 percent in the Modex 2 pxan. Soybean production would be 
reduced considerably with 15 x less acres grown in the Modex 2 pxan; 
a reduction of about 48 percent.
Table 8 shows that the Model 1 and Model 2 farm plans differed 
in most other respects, with the exception that all corn grain fed 
would be produced on the farm. In the Model 2 farm plan, wheat 
would be included, beef cows wouxd be excluded (and pasture land 
left idle), more hogs would be fed, more corn grain would be produced, 
and all feeder pigs would be purchased. Thus, it may be concluded 
that for this farm resource situation the substitution of coefficients 
derived from "average" data for coefficients derived from the most 
accurate data obtainable from the farm operator, would yield a farm 
plan too dissimilar to be acceptable using an enterprise combination 
criterion, despite the fact the same yield levels were assumed and 
the same structural models employed. This can probably' be attributed 
to the superior rate of Job performance attained by this farm 
operator as compared to the "average" rate(s) of performance for 
farmers in the same area.
In comparing the fans plan for Model 3 with the "optimum farm 
plan" (Model 1), as can be seen from Table 8 the two plans were 
quite similar in several respects. In both plans the additional 
cropland would be purchased, a second full-time man would be hired, 
the cotton production patterns would be the same on efch land unit,
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no wheat would be produced, all Teed grain would be grown on the farm, 
and the beef cow herd wouxd be about the same size. However, 95 
percent of each available cotton allotment would be produced in the 
Model 3 plan, whereas only 6$ percent of each rented allotment would 
be produced in the "optimum plan" (Model l). As a resuxt of the 
increased cotton acreage, soybean acreage would be reduced by 10 
acres on the 80 acre rented tract in the Model 3 pxan, and total 
soybean acreage would be reduced by 94 acres in the Model 3 farm 
plan as compared to the Model 1 ’'optimum" plan.
The major difference between the two farm plans wouxd occur in 
the hog enterprises. In the f a m  plan for Model 3, a 600 head 
capacity hog feedlot wouid be operated producing 1,800 market hogs 
annually, whereas the "optimum f a m  plan" (Model 1) would include 
only a 300 head capacity feedlot producing 900 market hogs annually, 
dince it was assumed for Model 3 that all feeder pigs would be 
purchased, the difference in the source of feeder pigs supply 
between the two plans is not directly comparable, rfith more hogs 
produced, the amount of land used for the production of corn grain 
would be greater in the f a m  plan for Model 3, and corn grain would 
be substituted for soybeans on the owned cropland in this f a m  plan, 
as the same acreage of cotton would be grown on the owned cropland 
in both f a m  plans.
Although the "optimum f a m  plan" for thi3 f a m  as determined 
for Model 1 and the f a m  plan determined for Model 3 tfere similar 
in most respects, the Model 3 plan differed sufficiently as to be
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an unacceptable programming alternative if similarity in enterprise 
combination is to be used as the criterion. Ihis was true primarily 
for the hog enterprise^) and the associated corn grain enterprise.
The effect of aggregation of both the resources and enterprise 
production alternatives, and the exclusion of certain enterprises 
from the planning model on the basis of judgment ana a priori logic 
was sufficiently great as to cause the 1-iodel 3 plan to differ from
the adjudged "optimum" plan (Kodel 1).
F a m  II
Description
Located in Central Louisiana, this farm is operated by two 
brothers in equal partnership. It is considerably larger than the 
average farm in Area II (Figure 7), falling in the upper stratum of 
farms in this faming area. However, it is generally of the degree 
of complexity common to the type of farming area it was selected to 
represent. That is, the enterprise production opportunities are 
similar to many faras in this area.
The total farm business consists of 1,230 acres of which 700
acres are owned and 530 acres rented. A total of 1,130 acres are
devoted to crops; 600 acres on the home farm and 530 acres rented.
The rented land is leased on two bases. Cotton allotment is leased 
for a constant cost of two cents per pound of projected yield. The 
remainder of the land is rented for soybeans on a crop share basis 
for one-fourth of the crop. However, the full leased cotton allotment
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has to be planted and/or diverted and the remainder of the land used 
for soybean production.
The soils of this f a m  resource situation are quite variable, 
but generally have high line content and consist primarily of the 
alluvial silt and clay loams predominant in the area, besides the 
two major soils, there is a small area of low, imperfectly drained 
soil which is marginal for row crop production, but quite suitable 
for forage. In addition, there are ridges of the well drained, but 
relatively infertile loessial terrace soils. In general, the home 
farm soils are slightly superior in productivity relative to the 
rented cropland.
Cotton and soybeans are presently the major enterprises on this 
farm. However, nearly 260 acres were devoted to pasture and beef 
cattle on the "home" farm until recently when the beef cattle 
enterprise was discontinued. Additionally, corn was a major 
enterprise furnishing most of the cattle grain supply. Approxi­
mately 30 acres of Irish potatoes are presently grown, using hand 
labor both for planting and harvesting. However, recent minimum 
wage legislation has caused the operators of this farm to seriously 
consider abandoning the potato enterprise altogether. A pecan 
enterprise is also maintained, but it was excluded from the analysis 
as it was considered supplementary to the farm business, and was not 
a managed grove.
Cotton production is limited to the acreage of allotment 
available. Presently, only 65 percent of both the owned and the
107
rented allotment is grown in solid cotton, the remainder being 
diverted. A total feed grain base of 122 acres is maintained, 
soybean acreage has been increased to about 450 acres at the present 
time. Potato acreage is limited because of labor availability, 
disease control, and management preference. Only 60 acres of potato 
production is considered by the brothers to be feasible.
The permanent labor force consists of five full-time :aan 
equivalents with one man equivalent furnished by the two brothers, 
each one-half man equivalent, oome piece-work labor is hired. The 
operators have ascertained that the present labor force is adequate 
to operate the existing farm business with uhe present power and 
equipment complement, and no additional increase in either the iabor 
or land resource 13 anticipated. However, the feasibility of 
purchasing combines for soybean harvest is being evaluated by the 
two brothers. Harvest labor availability is a primary concern as 
is the added investment in power and machinery. Presently the 
soybeans are custom harvested.
The basic resources available and the present farm investment 
for Farm II are summarized in Table ‘y.
Enterprises Considered 
Crop Enterprises
The majority of the fam's resources are devoted to two crops, 
cotton and soybeans. Both are grown on the home farm and on the 
leased cropland. Cotton production alternatives considered feasible
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Total land.......................................  700 acres
Cropland:
Well drained...................................  560 acres
Poorly drained.................................. 40 acres
Rented in:
Cropland.........................................  530 acres
Base acreage for government programs:
Owned:
Cotton...........................................  304*7 acres
Corn........................ *.................... 122 acres
Rented in:
Cotton...........................................  304* 5 acres
Labor force:
Four full-time workers plus one full-time worker 
equivalent furnished by operator labor. Adequate 
supply of piece-work labor available, but only at 
a minimum wage of $1.30/hour.
Machinery:
Full line of tillage and planting equipment plus 
two 2-row cotton pickers and one 1-row picker.
Combining has been custom-hired. There is a new 
1-row potato digger, but no potato planter.
Buildings:
Adequate worker housing is available. Previous 
cattle housing and hay storage facility has been 
converted to a modern machinery storage and repair 
facility.
Capital:
Adequate supply available at 6% interest.




Feed, seed, supplies................     334
Total........................................  $280,865
10 i
for this farm ware soxid, 2x1 skip-row, and 4x1 3xip-row proauction 
patterns for both the owned and the rented xana resources. Ihree 
soybean alternatives were considered, for both the owned and the 
ranted land buagets were prepared for soybeans on the same quality 
land resource considered for cotton. Ihe third soybean alternative 
considered was for soybeans grown on the poorly drained xand.
dorn grain proauction wouxd be a feasible alternative for this 
farm, particularly due to the large base allotment on the owned part 
of the farm operation. In addition, it was determined corn silage 
could be produced very satisfactorily un the home farm.
Irish and sweet potato enterprises would both be feasible 
alternatives for this farm. However, the operators expressed a 
strong preference against any enterprise that was not fulxy 
mechanized. Thus, in developing the budgets for the Irish and 
sweet potato enterprises, it was assumed mechanical planting and 
harvesting equipment would be used.
A hay production alternative was considered by the operators 
to be a feasible axternative on the poorly drained cropland. The 
forage mixture budgeted was common benauda-w-x cxover with a life 
of six year3. The hay was assumed custom harvested for 4*10.00 per 
ton, and sold locally where a ready market exists for quality hay.
Livestock Lnterprise
The operators of this farm expressed a definite preference 
against any extensive livestock enterprise. Further, they were
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completely opposed to swine. However, during the course of the 
visits, they indicated a high-energy corn silage beef feedlot 
enterprise would be feasible, as it is completely mechanized, and 
they were capable of obtaining high corn yields. This enterprise 
was, therefore, considered in conjunction with a corn siiage pro­
duction alternative on the owned land resource base.
Planning l-iodeis Used for Determining Optimum Farm Plans
The enterprises and resource restrictions considered in the 
planning models for this f a m  resource situation were premised on 
several assumptions. The 1V6S government programs for cotton and 
feed grains were assumed. The logic of this assumption was advanced 
in the proceeding discussion of F a m  1. The cotton program pro­
visions and regulations were also discussed earlier.
The cotton allotment availabilities for this f a m  business 
consisted of two separate allotments. There was a total allotment of 
304*7 acres on the owned land, and a leased allotment of 304*5 acres. 
The allocations of the allotment availabilities are shown in Table 10.
The operators ware required to divert the mandatory five percent 
of the leased cotton allotment. However, the landlord retained the 
payment for this diverted acreage. For each additional acre diverted, 
the landlord received the diversion payment, but refunded the lease 
payment on the additional acres diverted. The costs of fallowing all 
diverted acres were paid by the operators.
The feed grain program provisions for corn grain were that 
farms with a base of 125 acres or less could divert a minimum of 25
n  1











required (65$) 198.1 197*9 396.0
Mandatory 
diversion (5/») 15.2 15-2 30.4
Optional production 
and/or diversion (301) SOdt 91.4 182.8
Total 304.7 304.5 609.2
acres and qualify for program benefits (price support) under the 
small farm provision of the program. Thus, the small farm option 
was permitted. If corn were produced, a minimum of 50 percent of 
base (61 acres) had to be grown and at least 20 percent of base 
(24-A acres) idled. The remaining 30 percent of corn base (36.6 
acres) could be produced or the land diverted. These provisions 
were structured into the planning models.
The operators did not own a grain combine, or a combine with a 
corn head. Neither did they own a mechanical planter or harvester 
for either Irish potatoes or sweet potatoes.-^ However, they were
.S/They owned a 1-row potato digger, but potatoes had been picked 
up by hand labor. A mechanical harvester digs and harvests the 
potatoes in one operation.
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financially able to purchase these machines. Custom operators were 
also available to harvest each crop. Both methods of harvest were 
considered.
It was assumed that if either Irish or sweet potatoes were grown 
a 2-row mechanical planter would be purchased for each crop. The 
performance rates and labor requirements for these machines were 
estimated from the data available by Foster and L&w,^
Machines for harvesting soybeans, corn grain, Irish potatoes, 
and sweet potatoes have definite capacity limitations in terms of the 
acreage that each machine can cover during a harvesting period. 
Capacities ware estimated for a 14 foot self-propelled combine, a 
corn grain head for this size combine, a 2-row Irish potato harvester, 
and a 2-row sweet potato harvester. The capacity limitations for 
each machine were used to estimate machine ownership costs, and custom 
charges for harvesting these crops.
The beef feedlot enterprise budgeted for thi3 farm resource 
situation had a capacity of 156 head with two lots of animals fed out 
annually.
The basic resources for this farm business were presented in 
Table 9. For the programming analyses, land use restraints were 
included for total cropland available, owned cropland, leased
Published data on the costs of the machines for planting and 
harvesting Irish and sweet potatoes, and custom harvest charges for 
this area were unavailable. However, data had been developed by 
Mr. Thomas h. Foster and Dr. Jerry M. Law in Louisiana Agricultural 
Experiment btation Research Project Number 1376. These data were 
adapted to this farm resource situation.
cropland, cotton al-Lotment for both owned and leased cropland, corn 
base, potato acreage, and poorly drained cropland.
Labor availability was restricted to five full-time man 
equivalents. The total labor furnished by each man equivalent was 
l,i50 hour3 of field work time. This was divided into monthxy 
periods, allocated according to the operators' Louisiana Farm Business 
Analysis Program records and discussion with them. Jince only a beef 
feedlot livestock activity wa3 considered there was no necessity to 
incorporate restrictions for total uabor availability, The labor 
requirements for the beef feedlot were divided into j.abor on days 
suitable for field work and total j,abor. Only the former were used 
in the programming models, on the assumption adequate labor would 
be available to perform the additional operations as required by the 
feedlot operation.
The particular planning models structured for this farm resource 
situation are discussed below.
Modal i
The cotton enterprise specifications used in this planning model 
were structured in the sane manner as was discussed earlier for Model 
1, Farm I, However, for this farn bucines3 only two land units and 
allotments were involved. For each allotment, the cotton enterprise 
was divided into separate alternatives for solid, 2x1 skip-row, and 
4x4 skip-row production patterns for either a minimum or up to a 
maximum xevei of participation in the cotton program. Additionally,
1X4
for each aixotment, alternatives were included for skip-row fallow 
11 4x4 sKip-rc.v cotton were grown, and lor additional diversion id 
only 65 percent ol the alxotment were grown.
Integer oontroxs were used to Insure cotton program compliance.
The integer controxs lor the xeassti aixotment also provided that the 
total rented lanu. availability oi 530 acres hau to be rented LI 
any oi the rented lanu was used.
Ihe model was designed to insure that soybean production on the 
rented land couxd only be undertaken after the minimum cotton allotment 
(65 percentJ was grown and other program requirements satisfied, This 
was done to incxu.de the actual rental arrangement as it existed.
The model was ai3o designed to incorporate the provisions ol the 
feed grain program. The small farm diversion option was included as 
an integer of 25 acres. II corn grain were grown, an alternative 
wa3 included as one integer ol 85.4 acres which consisted of both the 
minimum production requirement of 61 acres (50 percent of base) and 
the mandatory diversion requirement of 24*4 acres (20 percent of base), 
separate alternatives were included for both additional production 
and/or diversion of the 36.6 remaining base acres (30 percent of 
base).
In addition to cotton and corn grain, enterprises were included 
for soybeans, Irish potatoes, sweet potatoes, high-energy corn silage, 
a beef feedlot, and hay production for sale. Three soybean enterprises 
were included; one for owned cropland, one for leased cropland, and 
one for the poorly drained cropland on the home farm. As discussed
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previous.^, both potato enterprises, the high-energy corn silage 
enterprise, and the hay enterprise were limited to owned land, with 
the hay enterprise considered only for the poorly drained land.
For the soybean, corn grain, Irish potato, and sweet potato 
enterprises, two methods of harvest were determined and included 
as separate activities. The direct costs of harvesting these crops 
by owning the machine and the co3t of harvest by a custom operator 
were specified as separate alternatives for each crop alternative 
considered. A harvest equipment purchase activity was included for 
each of the four crops.
honthly periods were used as labor restrictions for thi3 model, 
with labor restricted to five man equivalents on days suitable for 
field work. Owned cropland was restricted to 560 acres, and the 
poorly drained 10 acres that could only be used for late soybeans or 
hay. Leased cropland was restricted to 530 acres. For both the 
owned and the leased cotton allotment, restrictions were included 
for the domestic allotment (65 percent), mandatory diversion (five 
percent), and optional allotment diversion or production (30 percent). 
The corn grain production and diversion requirements were also 
imposed as restrictions. Potato acreage was restricted to 60 acres 
in total, but could be used for either Irish potato or sweet 
potato production.
Restrictions were also included for machine harvester capacity 
expressed in terms of the acreage each machine could cover in a
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harvesting period at the rate of performance determined for the 
different machines.
Model g
The same enterprise alternatives and resource restraints were
specified for this model as were used in Model 1. However, the
coefficients of the modei were quite different, and were based on 
"average” resource requirements. For example, labor requirements 
differed for soybeans, corn grain, and Irish potatoes which affected 
the rates of performance for harvesting machines for these crops.
Hence, the machine capacity that could be purchased for harvesting 
these crops differed for this model. However, since sweet potatoes 
had not been grown on this farm in the past, the same average machine 
harvester capacity was assumed in both models.
The yield levels assumed for the enterprise budgets were generally
the same as in Model 1. The logic of this assumption was the same as
described for Farm 1, However, the resource requirements varied 
considerably, as described in the following example for corn grain 
production.
The corn grain enterprise required 200 pounds of 6-24-24 
fertilizer, 120 pounds of anhydrous ammonia, 2.5 pounds of herbicide, 
3.05 hours of tractor operation, and 1.17 hours of April labor per 
acre using coefficients established from the farmers' own data
(Model 1). However, it was determined the same yield per acre could
be obtained under average conditions by using 230 pounds of 6-24-24*
110 pounds of anhydrous ammonia, 2.0 pounds of herbicide, 3-56 hours
of tractor operations, and 1.39 hours of April labor.
H 7
The sane integer controls were used in this model as were 
used in Model 1, since the government regulations were ths same for 
both cotton and corn grain, and the harvesting alternatives were 
the same.
Modal ^
Ths "simplified planning model" structured for this farm business 
consisted cf four cotton production alternatives. For both the owned 
and the leased allotments only a solid and a 2x1 skip-row production 
pattern were included. Preliminary estimates indicated that 2x1 skip- 
row cotton was somewhat superior to 1x4 3kip-row cotton, in that the 
net returns to both labor and land were slightly greater. In addition, 
the 1x4 skip-row production pattern would reduce land available for 
soybean production below a level sufficient to justify the purchase 
of a combine, which the scale of present soybean acreage indicated 
would be more profitable than custom hiring the soybean harvest.
In this model, three soybean alternatives were considered; 
one for the owned cropland, one for the poorly drained cropland, and 
one for the leased cropland. It was assumed the combine would be 
owned for harvesting the soybean crop.
A hay enterprise was included for the poorly drained cropland, 
and an Irish potato and sweet potato enterprise were included for the 
owned cropland. However, due to the relatively small scale of the 
potato enterprises, and the labor demands for cotton and soybeans 
during the time when Irish potatoes and sweet potatoes are harvested, 
it was assumed each crop would be custom harvested.
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The corn grain alternatives were structured the same as in 
Model 1 and Model 2, but it was assumed the harvesting equipment 
would be owned, since only a corn head would be needed in addition to 
the combine purchased for soybean harvest.
On the basis of labor availability, it was predetermined that 
the beef steer feedlot could enter the solution at near capacity.
Thus, it was included as a separate enterprise along with a high- 
energy corn silage production alternative in the model.
There were four labor restrictions established for this model. The 
time periods considered most relevant for the enterprises considered 
were the four calendar quarters. Five full-time man equivalents of 
labor were available on days suitable for field work operations.
The same land and land use restrictions were imposed on this 
model as were used for Model 1 and Model 2, and the sane integer 
controls were also incorporated in this model. As the operators 
had been producing only the minimum level of cotton required and 
diverting the balance of both allotments, and indicated they would 
most likely continue to do so, only the minimum level of production 
required (65 percent of allotment) was specified for both cotton 
integer controls.
The matrices of the planning models used for Farm II are pre­
sented in Appendix E. The matrices used for Model 1 and Model 2 are 
presented in Appendix Table IE, and the matrix used for Model 3 is 
shown in Appendix Table 2B.
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luminary and Comparison of the OptImum Farm Plans Obtained From 
the Planning Models. Farm II
The farm flans for Farm II obtained from the three planning
models are summarised in Table 11. The farm plana shorn in
Table 11. luminary and Comparison of Optimum Farm Plans, Three 
Planning Models, Farm II.







































Irish potatoes (custom harvest) Acre 44 60 ---
Iweet potatoes (custom harvest) Acre 16 --- 60
Hay Acre 40 40 40
Corn grain:
oruaLx f a m  diversion option Acre 25 25 25
K.A.: hot applicable to thi3 planning model.
i/lhe soybeans were custom harvested in both Model 1 and Model 2, 
and were harvested using an owned combine in Model 3*
Table il were optimum for each planning model in that they yielded 
the maximum net returns to the farm's resources for the planning 
models considered. The individual farm plans are discussed below.
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optimum Farm Plan for Modal 1
The "optimum farm plan” a3 determined from the detailed planning 
modal based on coefficients derived from the farmers 1 own data 
obtained from their Louisiana Farm business Analysis Program record 
ana discussion with them (Model 1) is presented in labxe n .  In 
thi3 pxan only 6$ percent of the cotton allotment available on both 
the owned and the leased cropland wouxd be produced, with the 
remainder of the separate allotments diverted.
There would be three different cotton production alternatives 
included in this farm plan. Cotton grown on the owned land would all 
be produced in a solid pattern, whereas on the leased land, cotton 
wouxd be produced in both a 2xi and a AxA skip-row pattern. The 
acreages of the production alternatives that would be grown are 
shown in Table *1, and incxude lyS.i acres of soxid cotton on the 
owned land, and 167.2 acres of 2x1 skip-row and JO.7 acres of AxA 
3kip-row cotton on the leased land. Total cotton production would 
be 3y6 acres.
The choice of the cotton production patterns included in the 
3GxUtion affected soybean production, especialxy on the leased 
cropland, -/hereas both 2x1 and 4*1 skip-row wouxd require additional 
land for the "skips", the skips in the J+xA skip-row pattern could be 
used for diverted allotment acres (both the mandatory five and 
optional 30 percent). Hence, the Model 1 optimum plan would include 
170 acres of soybeans on owned cropland, and ill acres of soybeans 
on leased cropland, for a total of 281 acres of soybeans (Table 11).
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Thi3 acreage of soybeans would preclude combine ownership, and the 
soybeans would be custom harvested.
Loth Irish and sweat potatoes would be included in the farm plan. 
As shown in Table lu, there wouid be 14 acras of land U3ed for Irish 
potato production, and 16 acres of land U3ed for the production of 
sweet potatoes. Leither acreage would be sufficiently large to 
justify an investment in harvesting equipment, and both potato 
enterprises would be custom harvested.
The other alternatives included in the fann plan would be 40 
acres of hay for saie, and the small farm diversion option (25 acres) 
of the feed grain base permitted for this farm resource situation.
Optimum L a m  Flan for Model 2 
Table 11 shows the farm plan determined from the detailed plan­
ning model used for this farm in which the coefficients were derived 
from research "average" data (Model 2). Cotton would be produced 
almost entirely in a 4x4 skip-row pattern, with a small acreage of 
2x1 skip-row grown on the leased cropland. On the owned cropland, 
198.1 acres (or 65 percent of allotment) of 4x4 skip-rcw cotton 
would be grown. This acreage would be of sufficient scale to permit 
the total diverted acreage (JO percent optional plus five percent 
mandatory) to be included in the "skips". Cotton production on the 
leased land would consist of 23*0 acres in a 2x1 skip-row pattern, 
and 233.9 acres in a 4x4 skip-row pattern, or a total production of 
256.9 acres of cotton on the leased cropland. However, on the leased
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cropland 59 acres of cotton would be grown In addition to the basic 
production requirement of 197*9 acreo (65 percent of allotment)* 
leaving a balance of only 32.1 acres to be diverted in addition to 
the mandatory five percent required. Total cotton production in this 
farm plan wouxd be 155 acres (Table 11).
The 3kip**row cotton production patterns that would be grown in 
the Model 2 farm plan would reduce land available for soybeans 
production considerably. Jince, nearly all of the cotton would be 
produced in a 1x1 slip-row pattern, only 79 acres of soybeans would 
be produced on the owned cropland, and only 28 acres of land used 
for soybeans on the leased cropland. Total soybean production 
would be only 107 acres (Table 11). The soybeans would be custom 
harvested, as the acreage of soybeans produced would be of insufficient 
scale to warrant the purchase of a combine.
The Model 2 farm plan would also include Irish potatoes, hay 
for sale, and the small farm diversion option for the farm's feed 
grain base. Irish potatoes would be produced on 60 acres of cropland, 
and would be custom harvested. Hay would be produced on the 40 acres 
of poorly drained land, and 25 acres of land would be diverted under 
the smalx farm provision of the feed grains program.
Optimum Farm Plan for Model ^
The farm plan detemined for Farm II using a simplified program­
ming matrix (Model 3) would include a total production of 396 acres of 
cotton (Table 11). Thi3 would consist of I98.I acres of 2x1 skip-row 
cotton on the owned cropland, and 197*9 acres of 2x1 skip-row
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cotton on tha leased cropland, or, or.lv the minimum production 
level (65 percent of allotment) required under the cotton program.
The remainder of the allotted cotton acreage on which cotton could 
either be grown or the land diverted, would be diverted on both 
cropland units.
Jince all cotton would be produced in a 2x1 skip-row pattern, as 
shown in Table II, for this farm plan there would be only 71 acres of 
soybeans grown on the owned cropland, and 12o acres of soybeans grown 
on the leased cropland, for a total acreage of 197 acres of soybeans.
The soybeans would be harvested by the farm labor force, as it had 
been assumed for Kodel 3 that the combine would be purchased, and a 
custom hire alternative had not been included in the planning model.
The farm plan determined from Kodel 3 would also include 60 acres 
of sweet potatoes, 40 acres of hay for sale, and idling 25 acres of 
cropland to comply with the feed grain program.
Comparison of the Farm Plans for Farm II
To answer specific objectives 1 and 2 of this research study, 
the three farm plans are compared for similarities and differences.
The ''optimum farm plan" for Kodel 1 is used as the basi3 for comparison, 
on the assumption that the data used in establishing the coefficients 
for it were the best that could be obtained and, consequently, the 
farm plan was the best that could be determined for the farm resource 
situation. The farm plans for Model 2 and Kodel 3 are compared with 
it to determine if, in fact, these planning models yielded similar 
farm plans.
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The farm plan for Model 2 deviated considerably from the farm 
plan for Model 1. As Table 11 shows, the farm plan for Model 2 would 
include more total acres of cotton production, and cotton production 
alternatives that would be considerably more ''land extensive". That 
is, nearly all of the cotton would be produced in a 4x4 skip-row 
pattern which requires an additional acre of land for each acre of 
cotton that is grown. As a result, soybean production would be 
reduced by 174 acres, or approximately 62 percent.
Irish potatoes would utilize the entire potato acreage in the 
farm plan for Model 2 compared to a combination of about 70 percent 
Irish potatoes and 30 percent sweet potatoes in the "optimum'', or 
Model 1 farm plan. This may be attributed to the increased labor 
requirements for 4x4 skip-row cotton during the critical period for 
the planting of sweet potatoes which would reduce the labor avail­
ability during this period and result in more Irish potatoes being 
grown in the Model 2 farm plan,
Loth the Model 1 and the Meuel 2 farm plans would include 40 
acres of hay on the poorly drained cropland, and the diversion of 
25 acres of feed grain base.
For this farm resource situation, one can conclude that although 
the farm plan for Model 2 was similar in some respects to the "optimum 
farm plan" (Model 1), the differences between the two plan3, 
particularly in the cotton production alternatives that would be 
included and the acres of soybeans that would be produced, were 
sufficiently large, relatively, as to exclude the use of Model 2
x25
as a programming alternative on an enterprise combination evaluation 
criterion. The main reason Tor the wiae deviation in the two pxans 
was probably' the difference in the performance rate of xabor during 
certain critical time periods, which can be teen readily from a cxose 
examination oi* Appendix Table xb.
in comparing the farm plan ior Kodex 3 with the l a m  pxan Tor 
Kodex x, it is apparent from Tabxc ix that the two farm plans were 
considerably different. Although the total acreage of cotton preduceu 
wouxd ue the saj:ie in Doth farm plans, different cotton production 
alternatives wouxd be included in the farm plan for Kodel 3. Khereas 
solid cotton would be produceu on owned cropland, ana a combination 
of 2x1 and 4xa skip-row e attorn produced on xeased cropland in the 
"optimum farm plan" (Kodel i), the farm plan for tiouel 3 would include 
only 2x1 skip-ruw outton on both cropland units. Jince the cotton 
production alternatives would differ, the acreage of soybeans ’would 
also differ between the two farm pxans, with about 30 percent fewer 
acres devoted to soyoean production in the fana plan for Kodel 3.
This would result from the increased acreage of skip-row cotton in 
this farm plan.
A major difference wouxd occur in the use of cropxand for potato 
production, i/hereas a combination of 70 percent iri3h potatoes and 
30 percent 3weet potatoes would be grown in the "optimum farm plan", 
the total potato acreage would be utilized for sweet potatoes in the 
Kodel 3 farm plan. The reason for the shift to sweet potatoes 
exclusively is probably a result of two factors; the relatively 
greater profitability of sweet potatoes on a per acre basis, and the
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aggregation of time periods of labor availability which extended the 
time periods during which critical jobs couxd be performed for oweet 
potato production. The major similarity in the two farm plan3 would 
be the inclusion of i+U acres of hay on the poorly drained cropland, 
and the 25 acre diversion of feed grain base, which wouxd not be 
unexpected*
It may be concluded that the aggregation of key resource 
restraints as was done for Foaei 3 caused the farm plan for model 3 
to differ from the "optimum farm plan" as determined from hodel 1 
to such a degree as to exclude the use of the limited information 
model as a programming alternative for this farm resource situation 
if enterprise combination is to be used as the criterion.
Farm 111
Inscription
Case Farm III is located in the east central section of the 
Jouthwest Louisiana Lice Area (Jtudy Area III, Figure 7). The farm 
consists of a total land resource of 570 acres of which 40 acres are 
In permanent woods. Uf the 530 acres of open land 450 acres are 
cropland and the remaining SO acres are accounted for by the waterways, 
roadways, fence rows, and the farmstead. There is a rice allotment 
of 175 acres on this farm*
About y0 percent of the soils on the farm are classified in the 
Growley-Kidland soil series that predominates in the area. About 
180 acres are classified as the better drained Crowley soil. Fifteen 
additional acres are Crowley, but the slope of this small acreage
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is too great for successful rice production and this xand is 
maintained in permanent pasture.
Rice and a beef cow herd are the two main enterprises. Crop­
land not devoted to rice production is U3ed for pasture for the 
cow herd. Presently the operator follows two rice rotations, 1:1 
and 1:3, in which one year of rice is followed by one and three 
years in fallow or forage production, respectively.
The operator has been growing oats for grain and aiyce clover 
hay in the second year of part of the 1:1 rotation and was interested 
in producing grain sorghuia for sale.
The beef cattle enterprise is a cow-calf operation with the 
calves sold at weaning. However, the operator has retained 3ume 
calves for winter grazing and sale in the spring, and pxans to 
expand this post weaning phase of his cattle enterprise. The herd 
is a high grade herd developed through an improved breeding and herd 
management program carried on by the operator.
The labor resource consists essentially of the operator and 
one hired man. dome piece-work, labor is hired for rice harvest, and 
a small amount to assist in the beef cattie operation at certain 
time3, especially during calf round-up and marketing.
Joybeans have been grown on this faro, but with little success. 
This is true of this general area, for some unexplainable reason, 
farmers in this section of Area III have seldom been able to mature 
a soybean crop. The crop will grow and set well, but infrequently
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natures to any significant degree. Neither agronomists nor horti­
culturists have yet determined the reason. Thus, soybeans are not 
a feasible alternative on t.his farm.




hice was the major crop enterprise considered for this farm.
Two rotations were considered; (±) a 1:1 in which rice is produced 
one year in two, and (2) a 1:3 where rice is produced only one 
year in four.
Production of oats and grain sorghum for sale were considered 
feasible enterprises for this farm resource situation.
Forage production for beef cattle is an integral part of this 
farm operation, formally, rice stubble furnishes grazing at no cost 
for about two and one-half months after the rice crop is harvested. 
Itice stubble can also be cut and baled as rice straw for supple­
mental winter feed. Both alternatives ware considered.
Hay is usually made from both alyce clover and surplus summer 
grazing. Both alternatives were considered feasible. However, when 
hay was made from surplus summer grazing, it was assumed there would 
be a 50 percent loss in conversion, due to the losses involved in 
drying, baling, and storing the crop.
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Base acreage for government programs:
Rice 175 acres
Buildings:
Adequate facilities for cattle, hay and machinery 
storage.
Labor force:
One full-time hired worker plus operator full-time 
equivalent. Additional labor is hired for rice 
harvest and certain cattle operations at $1.30/hour. 
Machinery:
Full-line of rice tillage, planting, and harvesting
equipment including a self-propelled rice-grain combine.
Livestock:
Beef cows...................................... 83 head
Beef heifers................. ....................  17 head
Bulls.......................................... 4 head
Beef calves.................................... 45 head
Irrigation:
Well plus pumps, land plane, and grader, sufficient 
to irrigate rice acreage.
Capital:
Adequate supply available at 6% interest.
Farm inventory summary, 1966:
The forages considered feasible for grazing were as follows:
(1) coastal Bermuda; (2) common Bermuda-J-l clover; (3) bahia grass; 
(4) fescue-J-1 clover; (5) rye-grasa-J-l cxover (air seeded);
(6) alyce clover for hay; (7) rye grass seeded on rice stubble; and 





Feed, seed, supplies 
Total..........
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Forage productivities wore established on an animal unit month 
grazing basis, Una animal unit month of grazing measures the carrying 
capacity of a forage. For example, a forage productivity of 1.0 
means that one acre of the forage would furnish sufficient grazing 
to carry' a mature cow for one month. Hay and rice straw productivities 
were also established 0:1 an animal unit month grazing basis.
Livestock antorrrises
Although a beef-cow herd with calves sold at weaning is typical 
on farms in this area, the operator had retained some calves beyond 
weaning. Three systems for handling calves within the beef cow 
enterprise were considered feasible alternatives for this farm 
business. The feed requirements for all animals were determined on 
an animal unit month grazing basis.
Leef Cow-Calf Herd with Calves To 'leaning - The basic beef 
cattle enterprise was the cow herd. The resource requirements of 
the cow herd were established on the basis of a bull unit of 25 cows 
and one herd bull. The herd was bred for spring calving.
The culling rate used was 20 percent. Thus, it would be necessary 
to add five replacements to the herd each year. From each year's 
calf crop, seven heifers would be selected as potential herd 
replacements. The remainder of the calves would be available for 
sale at weaning, or movement into a post-weaning operation. At 
weaning, five of the previous year's heifers saved would be selected
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as herd replacement3, and the two remaining heifers sold as springing 
heifers. All replacements would be bred to calve at 2U months of ace. 
The calves could be sold as slaughter calves beeember 1 or retained 
for winter grazing.
Post-Mean Calves Through -/inter - The calves not sold at wearing 
would be provided winter ■’razing from December 1 to hay i at which time 
they could be marketed as heavy calves or retained for summer grazing. 
Lr. May 1 they would be equally divided between choice and good grades.
l o s t - le a n  Calves Through Jummer -  The y e a r l in g  c a lv e s  not so ld  
on May 1 would be p lac ed  01. summer g raz in g  o n ly . The y e a r l in g s  would 
be g razed  th rough  th e  summer and 3oId as  f a t  c a t t l e  on O ctober 1.
Grades would be e q u a l ly  d iv id e d  on l i v e  w eight between cho ice  and 
good.
P lanning  Models U3ed f o r  D eterm ining Optimum Farm Plans
The b a s ic  r e s o u rc e s  and enterprises considered for this farm 
b u s in e s s  were d e sc r ib e d  i n  th e  p rec ed in g  s e c t i o n s .  The p lan n in g  models 
u sed  f o r  t h i s  farm were s t r u c tu r e d  to  pe rm it a cho ice  i n  th e  b e e f  
c a t t l e  management sy s tem s , th e  fo rag e  co m b in a tio n s , and th e  r i c e -  
fo ra g e  r o t a t i o n s .
U nlike o th e r  government program s, t h e r e  a re  no minimum p ro d u c t io n  
o r  d iv e r s io n  l e v e l s  e s t a b l i s h e d  f o r  r i c e .  Only th e  maximum a l lo tm e n t  
p e rm i t te d  to  be grown on th e  farm  i s  s p e c i f i e d .  However, some 
r o t a t i o n  i s  r e q u i r e d  f o r  weed c o n t r o l  and th e  m aintenance o f p ro p e r  
s o i l  t i l t h .  Hence, a t  l e a s t  as much la n d  as  i s  used  in  r i c e  p ro d u c t io n  
must be devoted  to  some a l t e r n a t i v e  use  each y e a r .
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The models were s t r u c tu r e d  to  perm it th e  land  no t r e q u i r e d  f o r  
r i c e  p ro d u c t io n  and r o t a t i o n ,  to  be t r a n s f e r r e d  to  permanent p a s tu r e .  
There  were only  fo u r  m onths, hay th rough  August, when i t  was 
assumed fo ra g e  p ro d u c t io n  would be a v a i l a b l e  Tor hay making,
h ic e  would be h a rv e s te d  d u rin g  the  p e r io d  August th rough  mid- 
October. i f  g ra z e d ,  i t  was assumed th e  r i c e  s tu b b le  wouxd be 
avaixabxe in  Septem ber, O ctober, and e a r ly  hovember. ;<hen th e  
s tu b b ie  was to  be o v e r-seed ed  w ith  rye  gra3 3, i t  was assumed the  
s tu b b le  would be g razed  in  September o n ly ,  then  seeded to  rye  grass 
f o r  w in te r  g ra z in g  in  o r a e r  to  p ro v id e  early December g ra z in g  of the  
rye  g r a s s .  As m entioned e a r x i e r ,  i f  r i c e  s tu b b le  were to  be used 
fo r  r i c e  s t ra w , i t  wouxd n o t be a v a i l a b l e  f o r  g ra z in g .
The p re s e n t  p r a c t i c e s  o f  th e  o p e ra to r  in  the  p ro d u c t io n  o f  hay 
and r i c e  s traw  were assumed. That i s ,  i n  making hay , the  mowing, 
ra k in g  and b a l in g  were done by th e  f a r a  l a b o r  f o r c e  w ith  th e  h a u lin g  
and s t o r i n g  custom h i r e d  f o r  i O c e n ts  p e r  baxe . h i c e  s traw  was com­
p l e t e l y  custom h i r e d  f o r  35 c e n ts  p e r  b a le .
Alyce c lo v e r  f o r  hay was p e rm i t te d  as  a double crop fo l lo w in g  
o a t s ,  rye  g r a s s ,  o r  r i c e  3 tu b b ie  g r a z in g .  I t  was assumed th e  a iy c e  
c lo v e r  would be p la n te d  in  l a t e  kay and h a rv e s te d  f o r  hay i n  l a t e  
J u ly .  T h is  assum ption was made on th e  b a s i s  o f d x ten a io n  J e r v i c e  
recommendations f o r  th e  c rop  on t h i s  farm .
The b e e f  c a t t l e  a l t e r n a t i v e s  were s t r u c tu r e d  th e  same in  each 
model. The b e e f  cow h e rd  was th e  b a s ic  e n t e r p r i s e ,  and was e s t a b l i s h e d  
on a p e r  cow b a s i s .  The cow h e rd  a l t e r n a t i v e  produced th e  c a lv e s
t h a t  cou ld  ba e i t h e r  so ld  as weaned c a lv e s  o r t r a n s f e r r e d  to  a w in te r  
g raz in g  a l t e r n a t i v e .  In  t u r n ,  th e  w in te r in g  system  p ro v ided  th e  c a l f  
supply t h a t  cou ld  be soxd a f t e r  w in te r in g ,  o r  r e t a in e d  f o r  a d d i t i o n a l  
summer g ra z in g .
The re s o u rc e  r e s t r i c t i o n s  f o r  lan d  in c lu d e d  totam cropxand , r i c e  
a l lo tm e n t ,  and lan d  s u i t a b l e  only  f o r  permanent p a s tu r e .  The amount 
of land  used  f o r  r i c e  p ro d u c t io n  determ ined th e  a v a i l a b i l i t y  o f  r i c e  
s tu b b ie  f o r  g ra z in g  a n d /o r  r i c e  s traw  h a r v e s t .  In  a d d i t i o n ,  th e  r i c e  
r o t a t i o n  de term ined  th e  ac reage  of xana a v a i l a b l e  f o r  th e  p ro d u c t io n  
o f o a t s ,  g r a in  3orghum and fo ra g e s .  Land t h a t  couxd be used  f o r  a iyce  
c lo v e r  p ro d u c t io n  was l im i te d  by th e  a l t e r n a t i v e s  w ith  which i t  was 
double cropped .
The t o t a l  l a b o r  supp ly  wa3 r e s t r i c t e d  t o  two f u l l - t i m e  man 
e q u iv a le n ts  on days s u i t a b l e  f o r  f i e l d  work. The t o t a l  an n u a l supp ly  
wa3 3,900 hours o r  1 ,950 hours  p e r  man. T h is  was d i s t r i b u t e d  by 
monthly tim e p e r io d s  acco rd in g  t o  th e  L o u is ia n a  Farm B usiness  A nalysis  
Program re c o rd s  o f th e  farm  o p e ra to r  and d i s c u s s io n  w ith  him. In  
each p la n n in g  model th e  l i v e s t o c k  l a b o r  req u irem en ts  were s p e c i f i e d  
on a days s u i t a b l e  f o r  f i e l d  work b a s i s .  I t  was assumed a d d i t i o n a l  
l a b o r  wouxd be h i r e d  as needed f o r  th e  r i c e  and b e e f  c a t t l e  
a l t e r n a t i v e s .  The tim e p e r io d s  f o r  h i r i n g  a d d i t i o n a l  l a b o r  were 
e s t a b l i s h e d  from d i s c u s s io n  w ith  th e  farm o p e ra to r .
Minimum monthly req u irem en ts  were e s t a b l i s h e d  f o r  th e  b e e f  cow 
h e rd  f o r  fe e d in g  e i t h e r  a  h a y -c o n e e n t r a te  o r  a r i c e  s t r a w -c o n c e n t r a te  
m ix tu re ,  ./hen hay was to  be f e d ,  th e  req u irem en ts  were 60 pounds o f
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c o n c e n tra te  p e r  to n  o f  hay , whereas in  fe e d in g  r i c u  s tra w , th e  
req u irem en ts  ware - j Q  pounds o f c o n c e n tr a te  p a r  to n  o f  r i c e  s traw .
These requ irem ents  were co n v erted  to  an an im al u n i t  month g ra z in g  
b a s i s .
The p lan n in g  models used  f o r  t h i s  farm re s o u rc e  s i t u a t i o n  were 
as fo l lo w s .
Modal 1
This model was c o n s t ru c te d  to  perm it maximum d e t a i l  w i th in  th e  
model, p a r t i c u l a r l y  i n  th e  fo rage  a l t e r n a t i v e s  c o n s id e re d ,  and th e  
g ra z in g - fe e d in g  com binations t h a t  would be p o s s ib le  f o r  th e  b e e f  
c a t t l e .
There were two r i c e  r o t a t i o n s  s p e c i f i e d  f o r  t h i s  model, a i . : l ,  
and a 1 :3 .  s e p a r a te  e n t e r p r i s e s  were in c lu d ed  f o r  g r a in  sorghum, and 
o a ts  f o r  g r a in .
The b e e f  c a t t l e  e n t e r p r i s e  p rov ided  f o r  th e  cow h e rd  to  produce 
th e  c a l f  supply  t h a t  cou ld  e i t h e r  be so ld  a t  weaning o r  t r a n s f e r r e d  
to  a w in te r  g ra z in g  a l t e r n a t i v e .  The c a lv e s  cou ld  th en  be s o ld  
fo l lo w in g  w in te r  g ra z in g  w ith  o r  w ith o u t  hay , o r  r e t a in e d  f o r  
a d d i t i o n a l  g a in  th rough  a summer g ra z in g  a l t e r n a t i v e .
There  were s e v e r a l  fo rag e  a l t e r n a t i v e s  in c lu d ed  f o r  the  unused 
c ro p la n d  in  th e  r i c e  r o t a t i o n s .  For th e  1 :1  r o t a t i o n ,  s e p a ra te  
a l t e r n a t i v e s  were in c lu d ed  f o r :  (1 )  rye  g ra s s - d -1  c lo v e r ;  (2) rye
g ra s s  overseeded  on r i c e  s tu b b le  ( a i r  se ed e d ) ;  (3) ry e  g ra s s  over­
seeded on r i c e  s tu b b le  (ground se e d e d ) ,  and (4) n a t iv e  g r a s s .
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In  a d d i t i o n ,  a l t e r n a t i v e s  were in c lu d e d  f o r  double rrof.-rl.rit; a ly c e  
c lo v e r  hay fo l lo w in g  rye  g r a s s ,  fo l lo w in g  r i c e  3 tu b b le  removal by 
e i t h e r  g raz in g  o r  r i c e  s traw  h a r v e s t ,  arid fo l lo w in g  c a t s  Tor g r a in .
For th e  1:3 r o t a t i o n ,  s e p a ra te  a l t e r n a t i v e s  were in c lu d e d  fo r :
(1 )  c o a s t a l  bermuda; (2 ) common bermuda--*-! c lo v e r ;  (3 ) b a h ia  g r a s s ;  
(4) fe sc u e -b -1  c lo v e r ;  (5) rye  g r a s s - J - l  c lo v e r ;  and (6) n a t iv e  g ra s s ,  
i f  th e  unused lan d  in  e i t h e r  r o t a t i o n  were no t u sed  f o r  fo rag e  
p ro d u c t io n ,  i t  would be l e f t  f a l lo w .
There  were f iv e  fo rage  a l t e r n a t i v e s  in c lu d ed  f o r  use  as permanent 
p a s tu r e .  These c o n s is te d  o f  a l l  th e  fo rages  c o n s id e re d  f o r  th e  1:3 
r o t a t i o n  'with th e  e x cep tio n  o f  th e  rye  g r a 3 s - J - l  c lo v e r  m ix tu re  which 
wa3 too  s h o r t - l i v e d  t o  be used  as permanent p a s tu r e .
In  seed ing  rye  g ra s s  on e i t h e r  r i c e  s tu b b le  o r  on a p rep a red  
seedbed , i t  was assumed th e  r i c e  s tu b b le  would be g razed  down through  
Jep tem ber, a t  'which tim e th e  rye g ra s s  o r  rye  g r a s s - J - l  c lo v e r  would 
be seeded.
Thera were 12 monthly l i v e s t o c k  feed  requ irem ent p e r io d s  
s p e c i f i e d  as r e s t r a i n t s  in  t h i s  model. The fo rag e  g ra z in g  p ro ­
d u c t i v i t i e s  were s p e c i f i e d  f o r  each monthly p e r io d .  To perm it 
f l e x i b i l i t y  in  th e  g ra z in g - fe e d in g  com binations f o r  th e  l i v e s t o c k  
a l t e r n a t i v e s ,  s e p a ra te  monthly fe e d in g  p e r io d s  were in c lu d ed  as 
a l t e r n a t i v e s  f o r  hay, and f o r  r i c e  s t ra w . I n  a d d i t i o n ,  an a l t e r n a t i v e  
was in c lu d e d  f o r  th e  pu rch ase  o f c o n c e n tr a te  fe e d .  For b o th  hay and 
r i c e  s traw  th e  feed in g  p e r io d s  in c lu d ed  th e  months o f  O ctober 
th rough  A p r i l .
1 3 6
Separate alternatives were specified for hiring seasonal labor 
for rice harvest and beef cattle. Jeasonai labor could be hired for 
rice harvest in August, September, and October, and for beef cattle 
in April and December, This is when the operator indicated he would 
hire the additional seasonal labor.
Hay making a l t e r n a t i v e s  were s p e c i f i e d  s e p a ra te ly  f o r  Lay, June, 
J u ly ,  and August. Bach a l t e r n a t i v e  was s p e c i f i e d  on a c o s t  per  ton  
b a s i s ,  and the  p ro d u c t iv i ty  converted  to  an animal u n i t  month g raz ing  
b a s i s .
Land r e s t r i c t i o n s  imposed or, the  model c o n s is te d  o f  450 a c re s  of 
c rop land , 175 a c res  o f  r i c e  a l lo tm e n t ,  and 15 ac res  of permanent pas­
t u r e .  However, a d d i t i o n a l  c rop land  could  be t r a n s f e r r e d  t o  permanent 
p a s tu re  i f  th e  c a t t l e  demanded i t .
lermanent l a b o r  was r e s t r i c t e d  to  two f u l l - t i m e  man e q u iv a le n ts  
on days s u i t a b l e  f o r  f i e l d  work, and was a l lo c a te d  to  12 monthly 
pe r io d s  as determ ined from th e  f a rm e r 's  L ouisiana  Farm Business 
Analysis I’rogram reco rds  and d is c u s s io n  w ith th e  farm er.
iodel 2
The same a l t e r n a t i v e s  and reso u rce  r e s t r a i n t s  cons idered  in  
lie d e l  1 were d e s ig n a ted  f o r  t h i s  p lann ing  model. However, th e  
c o e f f i c i e n t s  of th e  model -were q u i te  d i f f e r e n t ,  as they  were developed 
from re se a rc h  "average" d a ta  in s te a d  of the  fa rm e r 's  own d a ta .
The same y i e ld  l e v e l s  e s t a b l i s h e d  in  Kodel 1 f o r  r i c e ,  o a ts  
and g ra in  sorghum were used in  th i3  model. The lo g ic  o f  t h i s
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assumption was d isc u sse d  e a r l i e r  f o r  Farr:. I .  In  a d d i t io n ,  the  same 
c o n c e n tra te  -  hay, and c o n ce n tra te  -  r i c e  strav/ feed m ixture  r a t i o s  
were assumed, s in ce  th e  c o n c e n tra te  requirem ent was i n i t i a l l y  
de te rm ine!  ms the  minimum re q u ire d  f o r  th e  beef  cow herd .
The fo rage  p r o d u c t i v i t i e s  were not g r e a t ly  d i f f e r e n t  from those  
used in  i ioae l j., anu n e i th e r  were the  feed  requirem ents  o f  the bas Le 
oow herd . A d i f f e r e n t  r a t e  of ge Ln war. assumed fo r  the ca lv es  and 
consequen tly  the feed  requirem ents o f  post weaned ca iv es  d i f f e r e d .
^iCtiQr ^
in  the  "reduced s iz e  model" f o r  t h i s  farm, oniy the mo3C re le v a n t  
e n te r p r i s e s  and reso u rce  r e s t r a i n t s  were considered . The beef  c a t t l e  
e n te r p r i s e  and a-i-tornat Ives w ith in  the  beef  c a t t l e  e n te r p r i s e  were 
s p e c i f i e d  i d e n t i c a l l y  to  huue l j. anu i.ouel i .  b u t ,  La sp e c ify in g  the  
fo rage  - n l t j r n n t iv e s ,  i t  was determ ined from a p re l im in a ry  a n a ly s is  
th a t  common bermuaa . i - i  c-tovar, and rye gras3-J-,*. c lo v e r  m ixtures 
were the  l e a s t - c o s t  improved fo ray s  a l t e r n a t i v e s ,  se p a ra ta  a l t e r ­
n a t iv e s  were inc luded  f o r  each of th e se  fo rage  m ix tu res .  A n a t iv e  
g ra s s  fo rage  a l t e r n a t i v e  wa3 a ls o  ir.ciuued in  t h i s  model. Loth the  
common bermuda-b-1 c lo v e r  and the n a t iv e  g rass  fo rage  a l t e r n a t iv e s  
cou ld  be used as e i t h e r  r o t a t e d  crop land  p a s tu re  o r  permanent 
p a s tu r e ,  whereas th e  rye  g r a s s - J - i  c lo v e r  fo rage  a l t e r n a t iv e  couid 
be used as r o ta t e d  crop land  p a s tu re  only .
Hay cou ld  be made a t  any time du ring  the  summer from each 
p a s tu re  a l t e r n a t i v e  co n s id e re d .  A r i c e  straw  h a rv e s t  a l t e r n a t iv e
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was a ls o  in c lu d e d .  A t r a n s f e r  a c t i v i t y  was in c lu d ed  in  t h i s  model to  
perm it th e  s u b s t i t u t i o n  of w in te r  g raz in g  f o r  h a rv e s te d  fo ra g e s  in  
sup p ly ing  th e  w in te r  feed  f o r  th e  cow h e rd .
L ic e  r o t a t i o n s  were no t s p e c i f i e d  fo r  t h i s  mudej. and hence, 
onj.y one r i c e  p ro d u c tio n  a l t e r n a t i v e  was in c lu d ed  in  th e  model, 
^ l t e r p r i s e  a l t e r n a t i v e s  were a l s o  in c luded  f u r  g r a in  sorghum, o a t s ,  
and a ly c e  c lo v e r  hay fo l lo w in g  o a ts .
S ince  no r i c e  r o t a t i o n s  were s p e c i f i e d ,  re so u rc e  r e s t r a i n t s  f o r  
xana in c lu d ed  only  t o t a l  c ro p lan d  (450 a c r e s ) ,  r i c e  a l lo tm e n t  (175 
a c r e s ) ,  permanent p a s tu re  (15 a c r e s ) ,  and c ro p la n d  th a t  cou ld  be 
t r a n s f e r r e d  to  permanent p a s tu r e  (100 a c r e s ) .
There were two fe e d in g  p e r io d s  assumed f o r  t h i s  model: a w in te r
fe e d in g  p e r io d  from November 1 th rough  March 31; and a summer g ra z in g  
p e r io d  ex ten d in g  from A p r i l  1 through October 31. A minimum amount 
o f c o n c e n tr a te  fee d in g  was assumed d u r in g  the  w in te r  months.
C on sidering  th e  p o s s ib le  e n t e r p r i s e  com bin a tions , th e  most 
r e l e v a n t  la b o r  p e r io d s  were e s t im a te d  to  be: (1 )  December through
February ; (2) March th rough  May; (3 ) June th rough  J u ly ;  and (4) August 
th rough  November. These p e r io d s  were used  as r e s o u rc e  r e s t r i c t i o n s  
f o r  l a b o r .  The la b o r  a v a i l a b i l i t y  was r e s t r i c t e d  to  two f u l l - t i m e  
man e q u iv a le n t s ,  and c o n s i s t e d  of th e  o p e ra to r  and one f u l l - t i m e  h i r e d  
man. The amount o f  s e a s o n a l  l a b o r  h i r e d  f o r  th e  r i c e  and b e e f  c a t t l e  
a l t e r n a t i v e s  was p rede te rm in ed  and charged  as  a v a r i a b l e  c o s t  t o  each 
e n t e r p r i s e .
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The matrices U3ed for each planning model for this farm are 
shown in Appendix C. Appendix Table xC shows the matrices used for 
node! 1 and hodei 2, and Appendix Table 2C shows the matrix used for 
kodex 3•
iummary and Comparison o f th e  Optimum Farm Tians o b ta in e d  From 
the  P lann ing  liodexs. Farm I I I
For Farm 111, the optimum farm plans obtained from each of 
the different planning modeis are discussed below. As wa3 stated 
earlier for Farm I and Farm II, the farm plan3 determined were each 
optimum in that they yielded the maximum net returns to the farm's 
resources for the planning models used.
Optimum Farm Flan for Model 1
The "optimum farm plan" for the detailed planning model based or. 
the farmer's own data (Model 1) is shown in Table 13. This plan would
include the production of the total rice allotment of which 125 acres
would be in a 1:1 rotation, and 50 acres in a 1:3 rotation, neither
oats nor grain sorghum would be included in this farm plan.
For Model 1, the "optimum farm plan" would include a herd size 
of 53 brood cows with the calves retained for both winter and summer 
grazing.
The nutrient requirements of the beef cattle would be met by a 
combination of native grass pasture, rice stubble grazing and hay.
A total of 290 acres of native grass pasture would be available to the 
beef cattle. This includes 125 acres of 1:1 rotation, 150 acres of 
1:3 rotation, and 15 acres of permanent native grass pasture.
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Only 90 acres of 175 acres of rice stubble would be required to 
balance the nutrient requirements of the beef cattle at the tine it 
becomes available. The remainder of the rice stubbie, although 
available, would be essentially surplus grazing.
As shown in Tafcie j.3, about 70 tons of hay wouuu be required ir: 
this farm plan to carry the brood cows during the winter when grazing 
alone would be insufficient to carry the brood cows and calves. The 
hay would be made ir. .-.ay, July, and August, when grazing available 
exceeds the nutrient requirements of the beef cattle.
The stocking rate per brood cow and the hay fed per cow are 
shown in Table 13. The optimum stocking rate on pasture would bo 
5*5 pasture acres per brood cow. The rice stubble available would 
consist of 3-3 acres per cow, but only 1,7 acres per cow would be 
required by the beef cattle. The amount of hay fed to the cows 
during the winter would be 1.3 ton3 per brood cow.
Optimun 1arm Flan for Modal 2
Table 13 shows the optimum farm plan for the planning model 
based on research "average" coefficients (Model 2), This farm 
plan would include the production of 157 acre3 of rice in a 1:1 
rotation, and 18 acres in a 1:3 rotation, for a total production 
of 175 acres of rice.
The farm plan for this planning .model would also include 51 
acres of oats, and 12 acres of grain sorghum.
The optimum size beef cow herd would be 55 cows with the calves 
retained for both a winter and summer grazing program.
141
T able  13. Summary and Comparison o f  Optimum Farm F la n s ,  Three 








i. ic  s :
P o ta t io n  1:1 Acre J-57 .», A <
P o ta t io n  j.:3 Acre 50 ie P.A.
T o ta l Acre 175 ±75 175
Oats Acre — 51 -----
G rain  sorghum Acre ----- 12 —
F e e f  cow h e rd  (c a lv e s Head 53 55 64
r e t a in e d  f o r  bo th
w in te r  and summer
g raz in g )
Cropland p a s tu r e :  ( d a t iv e  g ra s s )
P o ta t io n  1:1 Acre 125 157 IMA.
P o ta t io n  1 :3 Acre 150 -Sk N.A.
T o ta l  c ro p la n d  p a s tu re Acre 275 2 1 1 275
Permanent p a s tu r e  ( n a t iv e  g ra s s ) Acre -±£ J 4
T o ta l  p a s tu r e Acre 290 226 290
P.ice 3tu b b le  a v a i l a b l e Acre 175 175 175
Tiice s tu b b le  g razed Acre 90 175 175
Hay made and fed rn _ion 70 78 96
Forage a v a i l a b l e  p e r  brood cow:
( 3 . 3 ) ^Rice s tu b b le  graz mg Acre (3.2) (2.7)
P a s tu re Acre 5.5 4 • 1 4.5
Hay Ton 1.3 1.4 1.5
U.A.: l o t  a p p l ic a b le  to  t h i s  p lann in g  model.
= •  Only 1 .7  a c re s  p e r  cow were u t i l i z e d .
The p a s tu r e  a l t e r n a t i v e  in c lu d ed  in  th e  f a n a  p la n  would c o n s i s t  
o f  n a t iv e  g ra s s  p a s tu r e .  The ac reag e  o f p a s tu re  on the  1 :1  r i c e  
r o t a t i o n  would be 157 a c r e s ,  and on th e  1:3 r i c e  r o t a t i o n ,  54 a c r e s ,
ua
f o r  a t o t a l  r o t a t i o n  p a s tu re  o f  211 a c re s .  As 15 a c re s  of n a t iv e  
g rass  permanent p a s tu re  would a ls o  be in c lu d ed , th e  t o t a l  p a s tu re  
a v a i la b le  would be 226 a c re s .
There would be 175 acres of r i c e  stubble available. The total 
3tubble available would be required and utilized by .’razing of the 
beef cattle.
As Table x3 shews, about 73 ton s  of hay would be re q u ire d  in  
a d d it io n  to w in te r  g raz ing  to  c a r ry  the  b ee f  cow herd . In t h i s  farm 
p lan ,  th e  hay would be produced in  May and August, when the  p a s tu re  
would be more than  adequate to  meet th e  graz ing  requirem ents of the  
b eef  c a t t l e .
The s t e e l in g  r a t e s  and hay feed ing  r a t e s  f o r  t h i s  faimi plan 
a re  shown in  Table 13. The p a s tu re  would be s tocked a t  a r a t e  of 
4 ,1  acres  p e r  cow, and the  r i c e  s tu b b le  a t  a r a t e  of 3*2 acres  p e r  
cow. hay would be fed  a t  a r a t e  o f 1 .4  tons p e r  brood cow.
Optimum Fam  Plan fo r  Model 2
The s o lu t io n  o b ta ined  from th e  "reduced 3 ize"  p lann ing  model 
(Model 3) used f o r  t h i s  farm reso u rce  s i t u a t i o n  i s  shown in  Table 13. 
The optimum e n te r p r i s e  combination f o r  t h i s  p lan  c o n s is te d  o f p ro­
ducing th e  t o t a l  r i c e  a llo tm en t of 175 a c re s .  There were no r i c e  
r o ta t io n s  s p e c i f i e d  f o r  t h i s  p lann ing  n o d a l,  hence, t h i s  l e v e l  o f  
r i c e  p roduction  would perm it th e  rem aining 275 a c res  of crop land  to  
be used fo r  e i t h e r  o th e r  c ro p s ,  c rop land  p a s tu re ,  o r  l e f t  id le .
Neither oats nor grain sorghum would be included in this farm plan.
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In  a d d i t io n  to  th e  r i c e  e n t e r p r i s e ,  a beef  c a t t l e  e n t e r p r i s e  
wcuj.d be in c lu d e d  in  t h i s  farm puan. The optimum s iz e  b ee f  cow he rd  
f u r  t h i s  p la n  wciud be 64 b rooa  ccws, r e t a i n i n g  th e  c a lv e s  a f t e r  weaning 
f o r  b o th  w in te r  ana summer g ra z in g .
To supply  th e  n u t r i e n t s  r e q u i r e d  by th e  b e e f  c a t t l e ,  a com bination 
o f  n a t iv e  g ra s s  p a s t u r e ,  r i c e  s tu b b ie  g ra z in g ,  and hay wouxd be 
p ro v id e d * Two hundred n in e ty  a c re s  o f  n a t iv e  g ra s s  p a s tu r e  weuxd be 
a v a i l a b l e ,  and c o n s i s t  o f  275 a c re s  o f  c ro p lan d  p a s t u r e ,  and x5 a c re s  
o f  permanent p a s tu r e .  The r i c e  e n t e r p r i s e  would p ro v id e  i75 a c re s  o f 
r i c e  3 tu b b ie ,  which wouxd be fu jo y  u t i l i z e d  as g ra z in g .  About 9b 
to n s  o f  hay woim.d be made from su rp lu s  summer g ra z in g  which wouxd be 
fe d  to  the  brood cows d u rin g  th e  w in te r .
As shown i n  Table  x3» p a s tu re  would be s tocked  a t  a r a t e  o f i+.J 
p a s tu r e  a c r e s  p e r  cow. r i c e  s tu b b ie  would be g razed  a t  a r a t e  of 
2 .7  a c re s  p e r  brood cow, and hay would be fed  a t  a r a t e  o f  i . 5  tons  
p e r  orucd cow.
dum rarison  o f  the  Optimum farm r l a n s  fo r  farm I I I
I n  comparing th e  farm  p la n s  f o r  t h i s  farm re s o u rc e  s i t u a t i o n ,  
th e  ’’optimum farm p lan "  o b ta in e d  from Modal 1 i s  used as th e  
"com parative  s ta n d a rd " .  The a l t e r n a t i v e  farm  p la n s  f o r  Model 2 
and Model j  a re  compared with i t  to  de te rm ine  i f  th e  th r e e  p la n3 
were s i m i l a r .  The comparison i s  made u s in g  an e n t e r p r i s e  com bination  
c r i t e r i o n  to  answer, a t  l e a s t  in  p a r t ,  th e  f i r s t  and second s p e c i f i c  
o b j e c t ’ .vs o f  t h i s  s tu d y .
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In  c o ^ a r i n g  th e  T am  pxan f o r  Mouex 2 w ith  th e  farm p lan  f o r  
Modal x ,  a 3 'Iab le  x j  shews, th e  two pxans were q u i t e  d i s s i m i l a r .  
Axthough 175 a c re s  o f  r i c e  would be grown in  bo th  farm p la n s ,  J2 a c re s  
o f  r i c e  wcuxu be s h i f t e d  to  a l : x  r o t a t i o n  from a x :J r o t a t i o n  in  the  
farm  pxan f o r  mouex 2. bo th  oat3  ana g ra in  sorghum wouxd be in c lu d ed  
in  Lhe iiudel 2 farm pxan whereas n e i t h e r  a l t e r n a t i v e s  wouxd be 
in c lu d e d  in  th e  "optimum f a m  p la n "  (Model 1 ) .  The in cx u s io n  o f  
th e s e  a l t e r n a t i v e s  wuUxu cau3e th e  s h i f t  to  more x :x  r i c e  r o t a t i o n ,  
as they must be produced in  t h i s  r o t a t i o n ,  and wcuxd a l s o  cause 
c ro p la n d  p a s tu r e  a v a i x a b i i i t y  to  be reduced  by the  amount o f land  
re q u i r e d  f o r  t h e i r  p ro d u c t io n .
In  th e  farm p lan  f o r  Model 2 ,  th e  number o f b e e f  cows would not 
d i f f e r  a p p re c ia b ly  from th e  "optimum farm p la n "  (Model 1) as cnxy two 
a d d i t i o n a l  cows wouxd be c a r r i e d ,  b o th  farm p lan s  would in c lu d e  the  
same b e e f  c a t t l e  management system.
Both f a m  p lan s  wouxd incxude th e  p ro d u c tio n  o f  n a t iv e  g ra s s  
p a s tu r e  on c ro p la n d ,  and on permanent p a s tu r e  xand. However, th e r e  
wouxd be a c re s  xess  t o t a l  p a s tu r e  a v a i la b x e  in  th e  farm p lan  f o r  
Model 2 , as  t h i s  p lan  would incxude o a ts  and g ra in  sorghum. As a 
r e s u l t ,  th e  s to c k in g  r a t e  would be reduced  to  4.1 p a s tu r e  a c re s  per 
cow, and more hay would be r e q u i r e d  to  c a r r y  th e  brood cows (T ab le  x 3 ) . 
S ince  t h e r e  wouxd be two more cows on l e s s  p a s t u r e ,  th e  t o t a l  r i c e  
s tu b b ie  g ra z in g  a v a i l a b i l i t y  would be u t i l i z e d  by th e  b e e f  c a t t l e  in  
th e  farm p lan  f o r  Model 2 , whereas l e s s  th an  f u l l  u t i l i z a t i o n  o f  t h i s  
fo ra g e  would be r e q u i r e d  by th e  b e e f  c a t t l e  in  th e  "optimum farm  
p la n "  (Model 1 ) .
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Ba3ed on the comparison of the farm plans obtained from the two 
detailed pxanning models used for this farm situation (Model 1 and 
Model 2), in general the farm plan for Model 2 deviated considerably 
from the "optimum farm plan" (Model i). Una may conclude therefore,
that for the 3ame detailed planning modex it is inappropriate to
substitute "average" data for the individual's own data.
In comparing the  f a m  pxan f o r  Model 3 with th e  farm p lan  fo r
Model 1, i t  should  be r e c a l l e d  th a t  th e re  were no r i c e  r o t a t io n s
s p e c i f i e d  f o r  Model 3* Thus, only th e  t o t a l  a c re s  o f r i c e  p roduction  
(and r i c e  stubbxe av a ilab x e )  in  each farm pxan can be compared 
d i r e c t l y .  A3 shown by Tabxe 13, in  each f a m  p lan  175 ac res  of r i c e  
would be produced and provide 175 acres  o f  s tu b b le  g raz ing  f o r  th e  
beef  c a t t l e .  In a d d i t io n ,  2^0 acres  of n a t iv e  g rass  p a s tu re  wouxd 
be produced in  each p lan ,  and c o n s is t  of 275 a c re s  o f cropland 
p a s tu re ,  and 15 ac res  of permanent p a s tu re .  F u r th e r ,  f o r  both p lans 
the  optimum beef c a t tx e  management system wcuxd c o n s is t  o f  r e t a in in g  
the  ca lv es  f o r  bo th  w in te r  and summer g raz in g .  l ie i th e r  f a m  plan 
would incxude the  p roduction  of e i t h e r  o a ts  o r  g ra in  sorghum.
The two pxans were d i s s im i la r  in  th e  s i z e  o f  the  beef  cow herd  
inc luded  in  the  farm p la n s .  As Table ±3 shows, 11 more cows would 
be inc lu ded  in  th e  f a m  p lan  f o r  Model 3 , causing  th e  s tock ing  r a t e s ,  
and hay feed ing  r a t e s  to  d i f f e r  between th e  f a m  p la n s .  Cows would 
bo stocked  more in te n s iv e ly  in  the  f a m  p lan  f o r  Model 3 , as  fewer 
a c re s  o f  p a s tu re  would be a v a i la b le  p e r  cow, hence, more hay would 
be re q u ire d  per  cow. In  a d d i t io n ,  whereas not a l l  o f  th e  r i c e  s tu b b le
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g raz in g  a v a i l a b l e  would be r e q u i r e d  f o r  th e  b e e f  c a t t l e  in  the  
"optimum farm p la n "  (Model i ) ,  i t  would be fu x ly  u t i l i z e d  by th e  
b e e f  c a t t l e  in  th e  farm p lan  f o r  Model 3.
i n  summary, i t  may be concluded , t h a t  f o r  th i3  farm re so u rc e  
s i t u a t i o n ,  th e  two pxans were g e n e ra l ly  s u f f i c i e n t l y  s i m i l a r  to  
s e r io u s ly  c o n s id e r  a reduced s iz e  m a tr ix  as a programming a l t e r n a t i v e .  
The d i f f e r e n c e  between th e  two pxans can be e x p la in ed  p r im a r i ly  on 
the  basj.s o f  th e  re so u rce  a g g re g a t io n  used in  Modex 3, in  p a r t i c u l a r  
the  a g g re g a t io n  of bo th  xafcor and the  g raz in g  p e r io d s  c o n s id e re d .
dc;.inarl9cn o f the  R e su l ts  o f th e  P lanning Models 
f o r  A ll  Three Farm Mesource S i tu a t io n s
In  comparing th e  s o lu t io n s  o b ta in ed  from th e  t h r e e  p'lanning 
m odels, f o r  each farm re so u rc e  s i t u a t i o n  i t  was p o in te d  out t h a t  
a farm p lan  de te rm ined  from a d e t a i l e d  p lan n in g  model u s in g  th e  
b e s t  d a ta  o b ta in a b le  f o r  an in d iv id u a l  fa rm er (Model x) may be 
assumed to  be th e  "optimum farm p la n "  f o r  a farm re so u rc e  s i t u a t i o n .  
T his assum ption was made on th e  b a s i s  t h a t  th e  c o e f f i c i e n t s  de term ined  
f o r  th e  model would be th e  most a c c u ra te  and d e t a i l e d  t h a t  couxd be 
e s t a b l i s h e d  f o r  an in d iv id u a l  farm re so u rc e  s i t u a t i o n .  Hence, f o r  
each farm  th e  farm  p la n  as de te rm ined  f o r  Model 1 was c o n s id e re d  to  
be th e  "optimum farm  p la n " ,  and was used  as th e  b a s i s  o f com parison.
In  a l l  c a s e s ,  t h e  s o lu t io n s  o b ta in ed  from th e  d e t a i l e d  p lan n in g  
models based  on "average" perform ance c o e f f i c i e n t s  (Model 2) d e v ia te d  
c o n s id e ra b ly  from th e  "optimum farm p la n s "  de te rm ined  f o r  th e  d e t a i l e d
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medals based on th e  f a rm e r 's  own performance c o e f f i c i e n t s  (Model x) .  
They d e v ia te d  p r im a r i ly  in  th e  sc a le  of major e n te r p r i s e s  in c lu ded , 
th e  e n te r p r i s e s  in c lu d ed , and th e  p roduction  p r a c t ic e s  inc luded  w ith in  
the  major e n te r p r i s e s .  For Farm I ,  the  liedel 2 s o lu t io n  included  
not only l e s s  t o t a l  c o t to n  but d i f f e r e n t  c o tto n  p roduction  p a t t e r n s ,  
c o n s id e ra b ly  l e s s  soybeans, more corn g ra in  and more market hogs, 
no beef  cows or fee d e r  p ig p ro d u c tio n , and included a wheat e n te r ­
p r i s e .  I ;e i th e r  d id  i t  inc lude  the  same t o t a l  a c re s  of crop land .
For Fam  I I ,  the  Model 2 s o lu t io n  inc lud ed  more t o t a l  c o t to n  and 
d i f f e r e n t  p roduction  p a t t e r n s ,  co n s id e rab ly  l e s s  soybeans, and more 
I r i s h  p o ta to es  b u t no sweet p o ta to e s .  For F am  I I I  the  Model 2 
s o lu t io n  inc luded  the  same t o t a l  a c re s  of r i c e  but d i f f e r e n t  r i c e  
r o t a t io n  ac reag es , l e s s  t o t a l  p a s tu re  a c re s ,  a h e a v ie r  s to ck ing  
and hay feed ing  r a t e ,  and inc luded  both  an oat and a g ra in  sorghum 
e n te r p r i s e .
G en era lly ,  f u r  each farm reso u rce  s i t u a t i o n  analyzed , the  
Model 2 s o lu t io n s  v a r ie d  to  such a degree from th e  assumed "optimum" 
Model 1 so lu t io n s  as to  be u naccep tab le  farm p lan s  us ing  s i m i l a r i t y  
in  e n te r p r i s e  combination as th e  c r i t e r i o n .  The d e v ia t io n s  between 
th e  Model 1 and th e  Model 2 so lu t io n s  occurred  d e s p i te  the  f a c t  the  
c o e f f i c i e n t s  o f th e  l a t t e r  model were a d ju s te d  to  y i e ld  xevels 
assumed fo r  th e  e n te r p r i s e  budgets used in  Model 1 in  advance of 
a c tu a l l y  programming th e  in d iv id u a l  farm reso u rce  s i t u a t i o n s .
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J o i l a c t i v a l y ,  f o r  th e  i n d iv id u a l  farm re so u rc e  s i t u a t i o n s  th e  
farm p lan s  de te rm ined  fo r  th e  reduced s i z e  p lan n ing  modex (Model 3 )  
approxim ated th e  Model 1 optimum farm p la n s ,  a t  l e a s t  to  th e  e x te n t  
th a t  could be expec ted  w ith th e  d i f f e r e n c e s  tr. e n te r p r i s e  and re so u rc e  
s p e c i f i c a t i o n s  between th e  d e t a i l e d  and reduced s iz e  p lann ing  m odels. 
However, they  l i d  d e v ia te  from th e  Model i  s o lu t io n s  s u f f i c i e n t l y  as 
to  q u e s t io n  th e  r e l i a b i l i t y  o f t h i s  p lan n in g  tec h n iq u e  f o r  in d iv id u a l  
f a m  p la n n in g .  F u r th e r ,  the  more complex the  farm reso u rce  s i t u a t i o n ,  
th e  g r e a t e r  th e  d e v ia t io n  became, as ev idenced  by the  g r e a t e r  
s i m i l a r i t y  th e  s o lu t io n s  f o r  Farm 111 as compared to  th e  d i f f e r ­
ences in  th e  s o lu t io n s  f o r  r a m  1.
For Farm 1 , the  i-.oaei J  s o l u t io n  was s im i l a r  to  th e  Model 1 
s o lu t io n  in  t h a t  i t  inc luded  th e  same t o t a l  c rop lan d  a c reag e ,  the 
same c o t to n  p ro d u c t io n  p a t te r r .3 ,  r e q u i r e d  th e  same t o t a l  l a b o r  to 
o p e ra te  i t ,  in c lu d ed  p roducing  th e  t o t a l  fee d  g r a in  supply r e q u ire d  
by the  market hog e n t e r p r i s e ,  and in c lu d ed  the  same s iz e  beef cow 
h e rd .  However, th e  .■iouel 3 s o lu t io n  d e v ia te u  from the Modex i  
soxutio'ti in  t h a t  i t  xncxuued more t o t a l  c o t to n ,  le3 3  soyoeans, more 
corn  g r a in ,  p roducing  tw ice  a3 many m arket hogs annuaxiy , anu 
o b ta in in g  th e  t o t a l  fe e u e r  p ig  supp ly  by p u rch ase .
For Farm 11 , th e  model 3 s o l u t io n  was s im i l a r  to  th e  h o d e i  1 
s o lu t io n  om y in  th e  resp-ect t h a t  i t  in c lu d ed  th e  3ame a c reag es  of 
t o t a l  c o t to n ,  hay , and fe e d  g r a in  d iv e r s io n .  The Model 3 s o lu t io n  
d e v ia te d  in  th e  c o t to n  p ro d u c t io n  p a t t e r n s  in c lu d e d ,  a c re s  o f soybean
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p ro d u c t io n ,  and in  th e  u t i l i s a t i o n  o f p o ta to  a c re a g e ,  as i t  incxuded 
sweet p o ta to e s  ex cx u s iv e ly  a s  compared to  an I r i s h  p o ta to  (70 p e rc e n t)  
and sweet p o ta to  (30 p e rc e n t )  com bination  in  the  Model x s o lu t io n ,
(Jf a ix  th re e  farm re s o u rc e  s i t u a t i o n s ,  th e  kouex 3 so x u tio n  
approxim ated the  kodex x so x u tio n  most c io sex y  f o r  i‘‘am  I I I .  The 
kodex 3 s o lu t io n  iricxuded producing  th e  same r i c e  a c re a g e ,  th e  same 
p a s tu re  a v a i l a b i l i t y ,  and th e  same b ee f  c a t t l e  management system . 
However, i t  d i f f e r e d  in  th e  s i z e  o f  th e  b e e f  cow h e rd  in c lu d ed  which 
caused th e  s to c k in g  and hay fe e d in g  r a t e s  to  d i f f e r .
G e n e ra l ly ,  th e  kodex 3 s o lu t io n s  approxim ated th e  "optimum farm 
pxans" o b ta in e d  by Model 1 more cx o se iy  than d id  th e  kodex 2  s o lu t io n s ,  
b u t ,  they  d id  d i f f e r  s u f f i c i e n t l y  as to  be u n a cc ep tab le  s o lu t io n s  
from an e n t e r p r i s e  com bination c r i t e r i o n ,  which, due to  d i f f e r e n c e s  
in  bo th  c o s t s - r e t u r n s  and model s p e c i f i c a t i o n  was th e  o m y  v a l id  
e v a lu a t io n  c r i t e r i o n .  T his was d e s p i te  th e  e f f o r t  tak en  t o  in su re  
com pleteness i n  th e  m odel(s) in  terms of th e  re s o u rc e s  s p e c i f i e d ,  
and e n t e r p r i s e s  and e n te r p r i s e  p ro d u c tio n  p r a c t i c e s  in c lu d e d .  In 
a d d i t i o n ,  even more d e t a i l e d  knowledge of each f a m  o p e ra t io n  was 
a v a i l a b l e  than  would norm ally  be expec ted  were t h i s  type  programming 
p rocedure  to  be used  on a mass s c a le  f o r  I n d iv id u a l  farm p la n n in g .  
However, th e  e n t e r p r i s e  com binations de te rm ined  w ith  Model 3 were 
p robab ly  as  n e a r  optimum as  would norm ally  be o b ta in e d  u s in g  
t r a d i t i o n a l  budg e ting  p ro ced u res .
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h e c t r i c t io r .^  bo th  s u b je c t  to  ana beyond a m annger’s c o n t r o l  c z r .  
i n f lu e n c e  dec is ion -m ak ing  c o n s id e ra b ly ,  ilence, they  shou ld  be 
accounted  f o r  ir. a complete l i n e a r  xr^gramraing a n a ly s i s  and t h e i r  
e f f e c t  on bo th  p r o f i t a b i l i t y  and f a m  o rg a n iz a t io n  de term ined  to  
X^rovide a package o f a l t e r n a t i v e  s o lu t io n s  fo r  a m anager 's  e v a lu a t io n  
in  term s o f  th e  r e l a t i v e  p r o f i t a b i l i t y  o f  each. This rfa? s p e c i f i c  
o b je c t iv e  J  o f  t h e  s tu d y .
The most p r o f i t a b l e  ad jus tm en t p a th  to  fo llo w  in  moving from 
th e  e x i s t i n g  to  a new o r g a n iz a t io n a l  p lan  sh o u ia  a ls o  be determ ined  
in  a com plete  programming a n a ly s i s  to  p ro v ide  a manager a d e f i n i t e  
cou rse  o f  a c t io n ,  b p e c i f i c  o b je c t iv e  J+ was designed  f o r  t h i s  purpose.
Farm I  was s e l e c t e d  as  a benchmark re s o u rc e  s i t u a t i o n  t o  ach ieve  
th e  above o b j e c t i v e s ,  A number o f  m o d if ic a t io n s  o f th e  e n t e r p r i s e  
p ro d u c t io n  a l t e r n a t i v e s  and re s o u rc e  r e s t r a i n t s  were imposed both 
s in g ly  and j o i n t l y  ^  p r i o r i  on th e  model used to  o b ta in  th e  Model i  
s o lu t io n .  The m o d if ic a t io n s  made were c o n s id e re d  c o n s i s t e n t  w ith  th e  
o p e r a t o r 's  p re fe re n c e s  o r  w ith  changes in  re s o u rc e  a v a i l a b i l i t i e s  
beyond h i s  c o n t r o l .  T his p e rm it te d  a d e te rm in a t io n  o f  th e  ranne o f  
f a m  o rg a n iz a t io n s  t h a t  approxim ated  th e  n e t  r e tu r n s  l e v e l  ( r e tu r n s  
t o  o p e ra to r  l a b o r ,  management, and p re s e n t  investm ent i n  owned farm  
r e a l  e s t a t e )  ach ieved  by th e  Model 1 optimum farm  o r g a n iz a t io n
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determined for thi3 farm resource situation.^ Jointions were obtained 
for 32 alternative combinations of resource avaiiabij.ities and enter­
prise considerations ir addition to the Model ± solution determined 
previously'. Ihese were arrayed according to relative r refit a 
and the soxutions examined for similarities and differences ir. enter­
prise combination both among them ana between them arid the Model x 
optimum solution, However, three of the resuxt inj solutions were 
identical, weaving a balance of JO alternative organ listions for 
analysis to accompxiah s^ecifi-C objective 3.
Following this analysis, specific objective 1 was achieved by an 
analysis of the transitional stages and time period required to move 
from the present f a m  organization to the Model 1 optimum f a m  
organization determined for this f a m  resource situation. An analysis 
was al3o made of the transitional stages and time period raquired to 
adjust the present f a m  organization to an alternative optimum f a m  
organization in view of a strongly expressed operator preference.
Comparison of AJ-ternative Farm Organizations 
The Model 1 solution for Farm I was presented and discussed in 
detail earlier (Chapter V), and was identified as the "optimum f a m  
plan" for use of this farm’s resources. The logic of its optimality 
was premised on two factors; (l) its completeness in detail and
=^The terms farm organization, farm plan, and enterprise com­
bination are used interchangeably to avoid undue repetition in the 
discussion as noted earlier in Chapter V. similarly, the terns net 
returns and profits are used interchangeably.
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precision of specification, and (2) the structural coefficients used 
within the model being based on the most precise input-output data 
obtainable for the individual's own rates of performance. Hence, it 
could be expected to yiaud the maximum net returns obtainable by the 
farm operator.
In the following analysis Lt 13 used as the comparative standard 
against which the 30 alternative solutions are evaluated on a net 
returns criterion. The results are presented in Table 14- The 
"optimum f a m  organisation" identified in Table 14 is the same I-iodel i 
solution shown for Farm I in Chapter V (Table 8), somewhat compressed 
for clarity.
Urbanizations dith-in dix Percent of the Optimum Ret Returns Level
The "optimum farm organization" yielded 453,250 net returns.
Of the 30 alternative farm organizations analyzed, four yielded a 
level of net returns or profit within six percent of the "optimum" 
level. These four solutions accounted for about 15 percent of the 
30 alternative farm organizations. The four solutions are shown in 
Table 14 and include plans 1 through 4.
Let returns achieved by the four farm organizations did not 
differ appreciably, ranging from 451,050 to 450,245* The differ­
ence between the lowest net returns level and that achieved by the 
optimum farm organization was 43,005.
Although the four alternative farm plans varied from the optimum 
plan, there were some general similarities among them, and, between 
them and the optimum farm plan (Table 14). For example, each of the
Table 11. Selected Alternative Farm Organizations For Farm X
Farm OrganizationItem Unit Optimum Plan 1 Plan 2 Plan 3 Plan 4 Plan 5
Net returns ^ Collar 53,250 51,050 50,305 50,290 50,245 49,555
Total cropland operated Acre 685 685 685 605 600 685
Cotton: Solid Acre 63.7 63.7 63.7 42.6 63.7 63.7
2x1 skip-row Acre 109.3 10?.-} 109.3 109.3 90_.3 105.3
Total Acre 173.0 173.0 173.0 I5i. 7 154.0 173.0
Soybeans Acre 311 249 244 237 241 210
Nheat Acre — — — --- — ---
Grain Sorghum Acre — 90 --- 96 94 115
Corn Grain produced Acre 117 39 185 36 38 17
Corn Grain purchased Bushel ------ — 1,150 — ------ ------
Hog feedlot Head 900 900 x,800 900 900 900
Feeder pigs: Purchased Head 3o6 310 1,300 205 200 280
Raised Head 532 590 ------ 695 700 620
Beef cow herd Head 23 45 25 22 22 60
Total labor hired Man eq. 2.0 2.0 2.0 2.0 2.0 2.0
(continued next page)
Table 14- (contfdJ
Item Unit Farm OrganizationPlan 6 Plan 7 Plan 8 Plan 9 Plan 10 Plan 11
Ket returns 1/ Dollar 48,710 47,990 47,385 47,270 47,155 47,140
Total cropland operated Acre 685 685 585 685 520 605
Cotton: dolid Acre 63.7 63.7 21.1 63.7 42.6 M M ,2x1 skip-row Acre 109.3 109.3 109.3 109.3 90.3 151.9Total cotton Acre 173.0 173.0 130-4 173.0 132.9 15 A. 9
soybeans Acre 328 180 265 235 184 230
Iheat Acre — --- — 52 --- 24
Grain sorghum Acre — 73 70 — 40 —
C o m  grain produced Acre 101 55 59 92 90 95
C o m  grain purchased Bushel --- — — 610 — - 4,535
Hog feedlot Head 900 900 900 900 900 1,415
Feeder pigs: Purchased Head 900 275 210 900 85 1,415
Raised Head --- 625 690 --- 315 —
Beef cows Head 25 75 22 48 22 25




Item Unit Farm OrganizationPlan 12 Plan 13 Plan 14 Plan 15 Plan 16 Plan 17
Set returns 1/ Dollar 47,115 46,490 46,385 46,115 45,415 45,320
Total cropland operated Acre 600 685 685 685 520 685
Cotton: Solid Acre 21.1 63.7 63-7 63.7 42.6 63.72x1 skip-row Acre SZ.J2 109.3 109.3 109.3 90.3 USL'iTotal cotton Acre 154.0 173.0 173-0 173.0 132.9 173.0
Soybeans Acre 230 428 207 220 205 124
Wheat Acre 23
Grain sorghum Acre — -- 42 --- 32 28
C o m  grain produced Acre 98 --- 64 92 77 97
C o m  grain purchased Bushel 4,600 --- 1,450 610 175 —
Hog feedlot Head 1,450 --- 1,090 900 900 915
Feeder pigs: Purchased Head 1,450 1,090 900 655 265
Raised Head -- -- ----- -- 245 630
Beef cow herd Head 25 25 75 75 24 100





Item Unit Farm OrganizationPlan 18 Plan 19 Plan 20 Plan 21 Plan 22 Plan 23
Net returns 1/ Dollar 44,345 44,310 44,145 43,740 43,280 42,560
Total cropland operated Acre 505 500 585 685 685 505
Cotton: Solid Acre .. — 21.1 63.7 63-7 „ ,,2x1 skip-row Acre 90.3 130.4 109.3 IO5.3 m - i
Total cotton Acre 109.3 111.4 130.4 173-0 173.0 109.3
Soybeans Acre 206 209 238 153 151 226
Wheat Acre --- --- 30 — — --------
Grain sorghum Acre 38 39 6 41 29 13
C o m  grain produced Acre 92 91 109 61 75 96
C o m  grain purchased Bushel --- — 3,260 3,020 — --------
Hog feedlot Head 900 900 1,430 1,250 900 900
Feeder pigs: Purchased Head 85 85 1,430 1,250 900 665
Raised Head 815 815 — -------- — 235
Beef cow herd Head 22 22 25 100 100 24
Total labor hired Han eq. 2.0 2.0 1.0 1.0 1.0 1.0
(continued next page)
Table 14. (cont'd.)
Item Unit F a m  OraanizationPlan 24 Plan 25 Plan 26 Plan 27 Plan 28 Plan 29 Present
Net returns 1/ Dollar 42,540 41,895 a ,070 39,485 39,305 38,780 33,410
Total cropland operated Acre 500 600 420 420 600 600 600
Cotton: iolid Acre 21.1 63.7 __ - - 163.8 154.0 125-5
2x1 skip^row Acre -90^2 _90.3 90.3 .90.3 ——— --- — —
Total cotton Acre 111.4 154.0 90.3 90.3 153.8 154.0 125-5
Soybeans Acre 230 156 137 168 301 302 211
Wheat Acre — — — --- 29 --- 65
Grain sorghum Acre 11
C o m  grain produced Acre 98 101 143 112 — --- —
C o m  grain purchased Bushel
Hog feedlot Head 900 900 1,035 900 — --- —
Feeder pigs: Purchased Head 665 900 I40 535 -- —
Raised Head 235 --- 895 365 --- --- —
Beef cow herd Head 24 75 22 24 58 75 36
Total labor hired Kan eq. 1.0 1.0 2.0 1.0 1.0 1.0 1.0
Returns to operator labor, management and present Investment in owned f a m  real estate.
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four alternative f a m  plana included about 240 arras of soybean 
product Ion, and also, similar to the optimum farm organisation 
included the hiring of an additional fu^i-time man.
Cotter production patterns and level of pro .pram participation 
-were uniformly consistent between the optimum farm plan and each of 
the four alternative f am pxann, Ihe production patterns consisted 
of 2x1 skig'-rcw cotton only for all owned allotment grown and solid 
cotton for alx rented allotment grown. The levels of program 
participation were 95 and 65 percent for the owned and rented 
allotments respectively (Table 14).
Table 11 shows that while both plan 1 and plan 2 included the 
same total acreage of cotton production as the optLmum plan, total 
cotton acreage decreased in both plan 3 and plan 1. The reduction in 
acreage can be accounted for by the different land units operated.
.Vhile total cropland operated consisted of all land units except the 
80 acre rented tract in plan 3, plan 4 consisted of all land unit3 
except the 85 acres of purchased land. This, of course, affected 
the cotton allotment available.
Compared to the optimum farm pian, each of the four alternative 
farm plans included more total acres of feed grain production. In 
addition, three of the four plans (plans 1, 3, and 4) included a 
feed grain combination of grain 3urghum and corn grain consisting 
of about 70 percent grain sorghum in each of the three alternative 
plans,
The most strir-ing differences between the upilir.um pxan and 
^.art-uUxar pxans within this ^rou; of alternative pxans occurred in 
pxan 1 and p*ar; 2. Flan x incxuded a beef cow herd size nearxy 
doubxe that of the optimum pxan, while pxan 2 incxuued hog feedlot 
capacity not onxy doubxe that of the optimum pxan, but axsu purchasing; 
axx feeaer pigs and x,x5G bushexs of corn grain.
Of aduitionax note, Tabxe x4 shows that the difference in net 
returns between plans 2 through 4 was assentiaxxy, nagxigibie, 
indicating that fur an extremely' narrow range of profitability quite 
different farm organizations are possibxe.
Organizations .Jith Let he turns between uix and i waive Percent bexo.. 
i'he optimum Lev ex
Light alternative farm organizations yielded a level of net 
returns that came within a range of approximately six to x2 percent 
of the optimum farm organization. These eight soxutions include 
pxans 5 through x2 (Tabxe x4)■ Combined with the four previous 
soxutions about 40 percent of the JO soxutions anaxyzed yiexded a 
level of net returns within 12 percent of the "optimum" level.
These eight soxutions are presented in Table 14, and include plans 
5 through x2.
net returns determined for the eight alternative organizations 
decreased by onxy 4>2,44U from plan 5 to pxan x2 (Table 14), indicating 
that for a relatively narrow range of profitability a considerable 
number of alternative farm organizations are distinct possibilities.
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D esp i te  c e r t a i n  g e n e r a l  s i m i l a r i t i e s  between saverax  pxans ana 
che optimum p lan ,  l o r  the  must p a r t  the  e ig h t  s o l u t io n s  d i f f e r e d  ne t  
uuxy from each o t h e r  but a l s o  from the  optimum fj-ar. ( iabxe  x4).
In  a i l  e ig h t  f l a n s ,  the  j. r e d u c t io n  of  ownud c o t to n  a l lo tm en t  
c o n e i s t e a  o f  2xa sk ip-row ana a >5 f e r e a n t  l e v e l  of  program 
p a r t i c i p a t i o n ,  the  same as i n  the  optimum pxan. However, i n  two 
p l a n s ,  p ian s  lO arid x2, th e  acreage  of  owned axxotment grown decreased  
s in c e  n e i t h e r  pxan incxuded pu rchas ing  the  a d d i t i o n a l  o5 a c r e s  of 
c rop la n d .  The p ro d u c t io n  o f  a i l  r e n t e d  a l lo tm e n t  c o n s i s t e d  o f  s o l i d  
cut  ton in a n  plan3 except p lan  lx  and p lan  12. however, as in  the  
optimum p lan  never  were more than 65 percen t  of  th e  r e n t e d  a l lo tm e n ts  
u t i l i z e d .
In  f i v e  of th e  e ig h t  p l a n s ,  as  i n  the  ,roptimum" p l a n ,  h i r i n g  the 
second fu ix - t im e  man wa3 r e q u i r e d ,  however, t h r e e  o f  the  e ig h t  p lans  
d id  not  r e q u i r e  h i r i n g  th e  second man, even though he could  have beer, 
h i r e d  in  each c a se .
In a i x  but two p l a n s ,  pxan ix  and plan  12, hog feedxo t  c a p a c i ty
was th e  same as f o r  th e  optimum farm pxan. The b e e f  cow he. d was
a l s o  reaso nab ly  s t a b l e ,  c o n s i s t i n g  of  about th e  same s i z e  h e rd  as
th e  optimum plan  in  a l l  but  t h r e e  c a s e s ,  p lan  5 (60 cows), p lan  7
(75 cows),  and p la n  V (48 cows).
Despite these general similarities, the eight plans varied 
considerably, differing in both total cropland and cropland units 
operated, soybean acreage, acreage and combination of feed grains, 
and sources of feeder pig supply.
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A c lo s e  examinat ion of th e  e ig h t  p lans  i n d ic a t e d  t h a t ,  g e n e r a l l y ,  
when l a n d  became sc a rc e  r e l a t i v e  to  l a b o r  (p lan  8 and pxan 10 ) ,  the  
f e e d e r  p ig  p rod u c t io n  e n t e r p r i s e  was expanded, and corn g r a in  fu rn i sh e d  
a l a r g e r  p o r t io n  of  th e  t o t  ax feed  g r a in  suppiy .  Conversely ,  when, 
l a b o r  became sc a rc e  r e l a t i v e  to  xand (p^an u  ana p lan  1 2 ) ,  the  f e e d e r  
p ig  p rod u c t io n  e n t e r p r i s e  wa3 d i s c o n t in u e d ,  hog f e e d i o t  c a p a c i ty  
expanded, more 2x i  sh ip-row c o t to n  grown, a wheat e n t e r p r i s e  inc luded ,  
ana corn g r a in  f u r n i s h e d  th e  e n t i r e  feed g r a i n  supply  with  a con­
s i d e r a b l e  p o r t i o n  purchased ,  i.une of  th e  r e s u l t a n t  ad jus tm en ts  made 
were p a r t i c u l a r l y  s u r p r i s i n g ,  and couj-d be expec ted  to  occur on sriy 
s i m i l a r  farm re s o u rc e  s i t u a t i o n  should  e i t h e r  the  l an d  or  l a b o r  
r e so u rce  become c r i t i c a l .
o r g a n iz a t io n s  With b e t  h e tu rn s  between Tweive and Twenty Pareen t  
below th e  optimum l e v e l
Twelve a x t e r n a t i v e  farm o r g a n iz a t io n s  y i e l d e d  n e t  r e t u r n s  w i th in  
12 to  20 p e rc e n t  of  th e  l e v e l  de te rmined f o r  the  optimum farm organ­
i z a t i o n  and in c lu de  p lan s  13 through 24 (Table  14) .  l e t  r e t u r n s  
d ecreased  by only &3>v50 over  t h i s  wide range of  farm p lans  t h a t  
inc luded  about 40 p e rc e n t  o f  th e  30 a l t e r n a t i v e  s o l u t i o n s  ana lyzed .
The p lan s  inc luded  w i th in  t h i s  range o f  p r o f i t a b i l i t y  were 
d e t e m i n e d  p r i m a r i l y  t o  e v a lu a te  th e  economic e f f e c t  o f  imposing 
r a t h e r  se v e re  r e s t r i c t i o n s  a p r i o r i  on r e so u rce  a v a i l a b i l i t i e s ,  
e n t e r p r i s e s  c o n s id e re d ,  and s c a l e  of  e n t e r p r i s e s  c o n s id e re d ,  a l l  o f  
which a r e  r e l a t e d  e i t h e r  d i r e c t l y  o r  i n d i r e c t l y  t o  m anager ia l  
p r e f e r e n c e ,  For example, g iven  th e  same l an d  and l a b o r  re so u rce
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a v a i l a b i l i t i e s ,  pxar.s 13, H ,  i 5 ,  j-7, 21, ana  22 show t h e  e f f e c t  on 
ne t  r e t u r n s  u f  c o n s i d e r i n g  v a r i a t i o n s  i n  l i v e s t o c k  c o m b in a t io n s ,  
whereas p l a n s  l b ,  18, iV ,  20, 23, and 24 show th e  e f f e c t  on ne t  
r e t u r n s  o f  v a ry in g  th e  l a n d  and l a b o r  r e s o u r c e  ?va : i p b i i >  i e s  f o r  
th e  same e n t e r p r i s e  cons H e r a t  i c n s .
Uniy three of the twelve plans ut i i b e d  the second hired man.
The e x c lu s io n  o f  th e  second h i r e d  mar. in  th e  o t h e r  n in e  p l a n s  r e s u l t e d  
from e i t h e r  removal o f  t h e  h i r e  l a b o r  alternative, or  e l i m i n a t i o n  o f  
p r o d u c t io n  a l t e r n a t i v e s  which reduced  th e  r.eea f o r  th e  e x t r a  l a b o r .
Plan  13 r e s u l t e d  when bo th  swine e n t e r p r i s e s  were excluded  
a  p r i o r i . As was e x p e c te d ,  n e i t h e r  t h e  t o t a l  a c rea g e  o f  c o t t o n  
grown nor  t h e  p r o d u c t io n  p a t t e r n s  produced  d e v i a t e d  from t h e  optimum 
p l a n ,  w h i le  soybean a c r e a g e  i n c r e a s e d  c o n s i d e r a b l y .  The number of  
b e e f  cows d i d  no t  change to  any s i g n i f i c a n t  deg ree  as enxy two 
a d d i t i o n a l  cows were in c lu d e d  in  p l a n  13,  which o c c u r re d  by th e  
removal o f  t h e  f e e d e r  p i g  p r o d u c t io n  e n t e r p r i s e  t h a t  u t i l i z e d  p a r t  
o f  t h e  permanent p a s t u r e  a v a i l a b i l i t y  in  t h e  optimum p l a n .  Net 
r e t u r n s  a c h ie v e d  by t h i s  p la n  d e v ia t e d  from t h e  optimum p l a n  by 
about  | 6 , 8 0 0 .
Loth p la n  14 and p l a n  15 were v a r i a t i o n s  o f  p la n  7 d i s c u s s e d  
e a r l i e r ,  i n  t h a t  g iven  t h e  same l a n d  and l a b o r  a v a i l a b i l i t i e s ,  and 
m a i n t a i n in g  th e  b e e f  cow h e rd  a t  75 cows, p l a n  14 was d e te rm in ed  t o  
e v a l u a t e  t h e  e f f e c t  o f  d i s c o n t i n u i n g  t h e  f e e d e r  p ig  p r o d u c t i o n  
e n t e r p r i s e ,  and p la n  15 t o  e v a lu a t e  t h e  e f f e c t  o f  no t  on ly  d i s c o n t i n u i n g  
t h e  f e e d e r  p i g  p r o d u c t io n  e n t e r p r i s e ,  but  a l s o  r e s t r i c t i n g  t h e  hog 
f e e d l o t  to  a  c a p a c i t y  o f  300 head.
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The d i f f e r e n c e  in  net  r e t u r n s  between pxsn 14 and p lan  x5 was 
n e g l i g i b l e ,  but  bo th  p lans  d e v ia te d  from p lan  7 by over i j . ,600  
(Tabxe i 4 J .  In  a l l  t h r e e  p l a n s ,  t h e  c o t to n  p ro du c t io n  p a t t e r n s  and 
ac re s  of  c o t to n  grown ware I d e n t i c a l .  The major d i f f e r e n c e s  occurred 
in th e  amount ana combinat ion o f  feed  g ra in s  produced,  and the  acreage  
of  soybeans grown. ./hereas in  p lan  7 th e  t o t a l  feed  g r a in  requirement  
M 3  o b ta in a b le  from home fjrcwn g r a i n ,  ln both  p lan  11 and f l a n  15 i t  was 
n ecessa ry  to purchase  a d d i t i o n a l  corn  g r a in .  Moreover, while about 
57 p e rcen t  of  th e  t o t a l  feed  g r a in  acreage  c o n s i s t e d  of  g ra in  sorghum 
in p lan  7 ,  i n  p-xan 14 g r a in  sorghum accounted  f o r  only 40 p e rcen t  o f  
th e  feed  g r a in  a c rea g e ,  and in p ian  i5  feed  g ra in  ac reage  c o n s i s t e d  
e x c l u s i v e l y  o f  corn .  Joybean acreage  in c re a sed  p r e p o r t i o n a x ly  to  
th e  r e d u c t io n  in  feed  g r a i n  ac reage  t h a t  occurred  in both p lan  14 and 
p lan  15. hog f e e d i o t  c a p a c i ty  in c r e a s e d  to  365 head in  p lan  14. I h i l e  
p lan  7 u t i l i z e d  a d d i t i o n a l  xabor f o r  i t s  o p e r a t io n ,  both px&n 14 and 
p ian  15 were o p e ra ted  by th e  p r e s e n t  farm l a b o r  fo rc e .
To e v a lu a t e  th e  e f f e c t  on ne t  r e t u r n s  and farm o r g a n iz a t i o n  o f  
expanding the  b e e f  cow he rd  up to  xOO cows, plane 17, 21, and 22 
were de te rmined .  These p la n3 were developed around t h e  same reso u rce  
a v a i l a b i l i t i e s  and e n t e r p r i s e  c o n s i d e r a t i o n s  as  f o r  t h e  75 cow herd  
d i s c u sse d  above,  r l a n  17 was determined f o r  th e  same resource  
a v a i l a b i l i t i e s  and e n t e r p r i s e  c o n s i d e r a t i o n s  as plan 7» while  p lans  
2x and 22 were developed f o r  t h e  same c o n s i d e r a t i o n s  as  were used  f o r  
p lans  14 and 15, r e s p e c t i v e l y ,  comparing t h e  r e s u l t s ,  i t  can be 
seen from Table  14 t h a t  d e s p i t e  t h e  requirement  t h a t  25 a d d i t i o n a l
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cows be c o n s id e r e d ,  p lan  17 d id  not d i f f e r  m a t e r i a l l y  from pian  7.
The b r  r- d i f f e r e n c e s  between the  two f l a n s  occu rred  in th e  a c re s  of 
5oybet " *rown, th e  combination o f  feed  g ra in s  produced,  and the  
amour f  l a b o r  r e q u i r e d  t o  o p e ra te  th e  o r g a n i s a t i o n s  de te rmined.
About 56 fewer a c r e s  of  soybeans were produced in  pj.an x7> which was 
th e  amount of  a d d i t i o n a l  p a s t u r e  a c re s  r e q u i r e d  to c a r r y  the  sadea  
cows. Although th e  Local feed  g r a i n  . - r reags  remained r e l a t i v e l y  
unchaugeu, the  p ro p u r t  ion of  g r a i n  sorghum t c  corn g r a i n  changed 
c o n s i d e r a b l y . whereas g r a i n  sorghum accounted  f o r  about 57 j e rc e r . t  
of th e  f ee u  g r a i n  acreage  ir. p lan  ? ,  i t  accounted  fo r  oruy 22 percen t  
of  th e  feed  3rai.n acreage .in the  100 cow pian  I p lan  17) .  ihe  l a t t e r  
puan r e q u i r e d  onxy the  p re s e n t  r a b o r  fo rc e  to  o p e ra te  i t .  I.el r e t u r n s  
decreased  by +2, 0/0 , ur  more than  +J.OO per cow aduau to the  herd .
Comparing p-i-an 2 ±  wixh f r a n  1+, i t  can be seen frost iabxe  jw+ 
th a t  soybean p ro d u c t io n  decreased  to  about t h e  f u i x  ex ten t  of  the  
a d d i t i o n a l  p a s t u r e  ac reage  r e q u i r e d ,  n e i t h e r  the  t o t a l  feed  g r a i n  
acreage  nor the  combinat ion of  f e e a  g r a in s  grown changed m a t e r i a l l y .  
However, in p lan  21, hog feeuxot  c a p a c i ty  in c r e a s e d  to  about  415 
head; an in c r e a s e  of  about  14 p e rc e n t  over  p ian  14. wince t o t a l  
f eed  g r a i n  a c reage  u e c reased  s l i g h t l y  in  pxan 2x, more corn g r a in  
had to  be purchased ,  n e t  r e t u r n s  d ecreased  by +2,645;  a decrease  
o f  5-7 p e r c e n t .
tomparing p la n  22 with pxan 15, soybean ac reage  d e c rea sed  by 
about  70 a c r e s  t o  p rov ide  a d d i t i o n a l  p a s t u r e ,  and pe rm it  a d d i t i o n a l  
feed  g r a i n  p ro d u c t io n .  Moreover, whereas p lan  15 in c lu ded  only  corn
ib5
g ra in  p ro a u c t io n ,  ^aan 2 2  incj.uu.ea a combinat ion of  g r a i n  sorghum ana 
c u m  g ra in  \  i ‘e d u c t io n ,  Wj.th corn g r a in  accou n t ing  f o r  about 7o pe rcen t  
o f  th e  feed  g r a i n  ac reag e ,  Feeu g r a i n  p ro a u c t io n  was adequate  to  meet 
the  hog feeu  g r a i n  requirement ana no a d d i t i o n a l  corn g ra in  va3 
purchaseo (p ia n  2 2 ) .  bet  r e t u r n s  decreased  by t-2,835, or  about s ix  
p e r c e n t .
Uveraij. ,  th e  ne t  e f f e c t  of  adding the  a d d i t i o n a l  25 co./s reduced 
ne t  r e t u r n s  by an average of  about  ^2 ,7d0 ,  or  l i u o  per brood cow 
addeu. i iost  o f  t h i s  economic e f f e c t  can be a t t r i b u t e d  to  th e  r e d u c t io n  
in  soybean a c re a g e ,  and is  a s i z e a b i e  o p p o r tu n i ty  cos t  to pay f o r  
what may be c o n s ia e re d  as  a management p re f e r e n c e .
io de te rmine  what he cuuid  do i f  he p r e f e r r e d  not to  h i r e  ad d i ­
t i o n a l  l a b o r ,  a n d /o r  couiu  not o b ta in  s e l e c t e d  c rop land  u n i t s  s e v e r a l  
a l t e r n a t i v e  s o l u t io n s  were de termined .  As was expec ted ,  t h e  economic 
e f f e c t s  were q u i t e  s i z e a b l e ,  and c o n s i a e r a b le  v a r i a t i o n  o ccu r red  in  
th e  r e s u l t i n g  farm o r g a n i z a t i o n s .
For exampie, i f  he p r e f e r r e d  not  t o  h i r e  a d d i t i o n a l  l a b o r  and 
could  not  r e t a i n  the  100 a c r e  r e n t e d  t r a c t ,  p ian  20 would r e s u l t .
As compared to  p lan  8 f o r  which th e  same t o t a l  c ro p la n d  and c rop land  
u n i t s  o p e ra te d  r e q u i r e d  th e  a d d i t i o n a l  l a b o r ,  as Table i 4  shows, th e  
economic a f f e c t  was s u b s t a n t i a l  as ne t  r e t u r n s  dec reased  45*240 o r  
about seven p e rc e n t ,  The farm o r g a n iz a t i o n s  were c o n s id e ra b ly  d i f f ­
e re n t  as i s  shown by Table  14* Whereas p lan  8 in c lu d ed  21 .1  a c re s  o f  
s o l i d  c o t to n  p r o d u c t io n ,  i n  p ian  20 a l l  c o t to n  p ro d u c t io n  was in  2x1 
sk ip -row.  Plan 20 a i3o  inc luded  about  25 a c re s  l e s s  soybean p ro d u c t io n ,
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JO -icres o f  wheat,  about 1$ a c r e s  -Lass f ee d  g r a i n  p r o a u c t io n ,  and a 
fee d  g ra in  combination c o n s i s t i n g  of  n e a r ly  a l l  corn  g r a i n .  Hog 
f e e d l c t  c a p a c i ty  in c re a s e d  from 3U0 to  475 head ,  ana a i l  f e e d e r  p igs 
were pu rchasaa .  bxnoe no fee d e r  p igs  were produced,  th e  b e e f  cow hera  
in c re a s e d  by t h r e e  head ,  as permanent p a s t u r e  //as r e l e a s e d  from 
u t i l i s a t i o n  by th e  f e e d e r  p ig  p rc u u c t io n  e n t e r p r i s e .
To e v a lu a t e  the  e f f e c t  o f  exclud ing  a p r i o r i ; ( i )  b o th  r e n te d  
t r a c t s ,  and (2)  bo th  th e  iOQ a c re  r e n te d  t r a c t  and the  purchased  
c rop land ,  p lana  18 and xy were de termined .  The two s o l u t i o n s  were 
n e a r l y  i d e n t i c a l  as i3 shown by Table j-4, with  th e  only d i f f e r e n c e  
o c c u r r in g  in  th e  c o t to n  p ro d u c t io n  p a t t e r n s  grown, which can be 
a t t r i b u t e d  t o  the  d i f f e r e n t  a l lo tm e n t  a v a i l a b i l i t i e s .  The e f f e c t  
on n e t  r e t u r n s  was n e g l i g i b l e .  For th e  sane two lan d  re s o u rc e  
c o n s i d e r a t i o n s ,  t h e  a d d i t i o n a l  r e s t r i c t i o n  was then  imposed a p r i o r i  
t h a t  the  h i r i n g  o f  a d d i t i o n a l  l a b o r  was no t  p e rm i t t e d .  I ' lans 23 
and 24 r e s u l t e d .  These two pxans were a l s o  i d e n t i c a l  t o  each o th e r  
except  f o r  th e  d i f f e r e n c e  in  c o t to n  p ro d u c t io n  p a t t e r n s  grown, and, 
f o r  each pxan th e  c o t to n  p ro d u c t io n  p a t t e r n s  were i d e n t i c a l  t o  t h e  
r e s p e c t iv e  c o u n te r p a r t s  o f  t h e s e  two p lans  ( i . e . ,  p lan  xB and 
p lan  23).  Comparing bo th  p l a n  18 and p lan  l v  with bo th  p lan  23 
and p lan  24,  when h i r i n g  a d d i t i o n a l  l a b o r  was not  p e r m i t t e d ,  ne t  
r e t u r n s  dec reased  by about  $1*775 ( o r  fo u r  p e r c e n t ) ,  and c o n s id e ra b ly  
d i f f e r e n t  farm o r g a n i s a t i o n s  r e s u l t e d .  The most n o t i c e a b l e  change 
o ccu r red  in  th e  source  o f  f e e d e r  p ig  supply  which a f f e c t e d  bo th  th e
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combination of, ana tha acreage of feed graii.3 grown. To m&xs mors 
efficient, use of the reduced labor availability, especially during 
critical time periods, cons iaer-ibjy *ess feeder pigs were produced, 
cropland was shifted fr̂ n. faed grain to soybean production, ar.u 
rrciuctior. of corn grain increased.
Urnanizat-lens .Jith het haturn3 Here Than Twenty iorcant ooiow the 
ur t imum he vex
live of the 30 alternative farm plans yielded a level of net 
returns that ueviatad from the optimum farm pxan net returns by more 
than 20 percent. This group of pxam includes pxan 25 through 
plar, (Table ad}* These pxans were determined primarily to examine 
the effect of making severe impositions a priori on resource 
restrictions and management preference.
Plan 25 determined to examine the effect of xiraiting crop­
land to onxy that presently owned and rented, retaining a 75 cow 
herd, and purchasing al-t. feeder pigs. The resulting solution 
included only 154 acres of cotton production, with V5 percent of 
the owned allotment grown in 2x1 skip-row, and only 65 percent of 
each rented allotment grown in solid cotton. Joybean and corn grain 
production accounted for 156 acre3 and 101 acres, respectively. The 
solution also included feeding out nine hundred market hogs annually, 
and did not require hiring additional labor, uet returns for this 
plan decreased by more than 4*11,000 from the level achieved by the 
optimum plan.
±6e
i n  d e te rm in in g  both  pign  26 and ^ a n  27, c rop land  a v a i l a b i l i t y  
was f u r t h e r  reduced a r . r i o r l  t o  only  the  p re sea tx y  owned 220 a c re s .
Thin was done to  de termine what he nhcuxd do i f  ha was r.o render  abxs 
to  r e n t  th e  t r a c t s ,  and could not buy th e  a d jo in in g  c rop land ,  in  
a d d i t i o n ,  in  pxan 2c the  second man couxd be h i r e d  I f  needed, but  
in p lan  27 on iy  one f u l l - t i m e  man was p e rm i t t e d  to  be h i r e d .
Comparing the  two p la n s ,  th e  r e d u c t io n  i.n l a b o r  r e s u x te d  in  con­
s i d e r a b l y  d i f f e r e n t  e n t e r p r i s e  combinat ions .  In p lan  27, both market 
hog and f e e d e r  p ig  p ro d u c t io n  decreased  r e l a t i v e  to  p lan  26, c o n s i s t ­
ing of  135 fewer market hogs and 530 l e s s  f e e d e r  p ig s .  Consequently ,  
in p lan  27 feed  g r a i n  ac reage  decreased  by about 30 a c r e s ,  and the  
l an d  used to in c r e a s e  soybean p ro d u c t io n .  However, n e t  r e t u r n s  
decreased  by only  61 ,585 ,  o r  about fo u r  p e rc e n t ,
H a n  28 was determined to  p rov ide  an optimum p la n  f o r  use  of 
the  farm re so u rce s  c o n s id e r in g  oniy th e  e n t e r p r i s e s  and land  ope ra ted  
a t  t h e  i n c e p t i o n  o f  th e  p lann ing  p r o c e s s .  The r e s u l t a n t  p lan  
d e v ia t e d  c o n s id e ra b ly  from what the  o p e r a t o r  was doing a t  the  
t im e ,  as i t  incxuded a 33 p e rcen t  r e d u c t io n  in th e  b e e f  cow h e rd ,  
a 55 p e rcen t  r e d u c t io n  i n  wheat p ro d u c t io n ,  an i n c r e a s e  of  13 pe rcen t  
in  soybean p ro d u c t io n ,  and s h i f t i n g  from th e  65 p e rcen t  minimum 
l e v e l  to  th e  ^5 p e rc e n t  l e v e l  of  program p a r t i c i p a t i o n  in  th e  c o t to n  
program on two o f  th e  t h r e e  farm u n i t s  op-erated.
Plan 2V was determined f o r  th e  same p o in t  i n  t ime as  p lan  28, 
b u t  t h e  b e e f  cow herd  was r e t a i n e d  a t  75 cows, t h e  s i 2e which th e  
o p e r a t o r  had de te rmined he would p r e f e r  to  m a in ta in .  Compared to
th e  p r e s e n t  f a m  o r g a n i z a t i o n ,  the im p o s i t io n  of  t h i s  p re fe re n c e  had 
th e  e f f e c t  o f  e l im in a t in g  wheat a l t o g e t h e r ,  p e rm i t t i n g  thi3 iar.d p lus 
th e  amount o f  c rop land  p a s t u r e  r e l e a s e d  t„ be used fo r  inc reased  
soybean p ro d u c t io n ,  ./hide y5 p e rcen t  of  the  owned cotton a l lo tm en t  
■.vas u t i l i s e d  as in piar. 2d, only 65 p e rcen t  of  each r e n t e d  a l lo tm e n t  
was u t i l i c e d  in  p lan  2V-
The ’'p r e se n t"  farm o r g a n i z a t i o n  in Tabxe *4 i d e n t i f i o s  what th e  
o p e ra to r  was doing a t  th e  in c e p t io n  o f  th e  p lann ing  p ro ce ss .
overall nvaluation of Alternative c a m  Urbanizations
The g r e a t e s t  re d u c t io n s  i n  n e t  r e t u r n s  achieved by th e  d i f f e r e n t  
farm o r g a n iz a t i o n s  occurred  when e i t h e r  h igh  va lue  e n t e r p r i s e s  were 
excluded,  o r  s i z e  l i m i t s  p laced  on key e n t e r j r i s e s ,  g e n e r a l l y  
a p r i o r i . wince c o t to n  p ro d u c t io n  was t i e d  t o  th e  c rop land  r e so u rce  
u n i t s ,  when changes were made in land  re s o u rc e  a v a i l a b i l i t i e s ,  c o t to n  
ac reage  was a f f e c t e d .  In terms o f  n e t  r e t u r n s  per  a c r e ,  c o t to n  was 
th e  most p r o f i t a b l e  e n t e r p r i s e ,  p a r t i c u l a r l y  on th e  owned crop land  
and th e  100 a c re  r e n t a l  u n i t .  Consequently ,  when th ese  lan d  
re so u rce s  were r e s t r i c t e d ,  ne t  r e t u r n s  dec rea sed  c o n s i d e r a b l y . This 
i s  shown iii l a b i e  14 by comparing th e  n e t  r e t u r n s  f o r  pxan 4 and 
pian  B with  th e  n e t  r e t u r n s  f o r  the  optimum farm o r g a n i z a t i o n .
'•«hen th e  a u d i t i o n a l  l an d  couid  not be purchased  (pxan 4 J ,  n e t  r e t u r n s  
dec rea sed  by about iio,Q00. Lemoval o f  th e  100 a c re  r e n t a l  u n i t  
a v a i l a b i l i t y  (p ia n  8 )  reduced n e t  r e t u r n s  an a d d i t i o n a l  4>2,860.
<Vhen th e  f e e d e r  p ig  p ro d uc t ion  e n t e r p r i s e  was not  c o n s id e re d ,  
n e t  r e t u r n s  were a l s o  s u b s t a n t i a l l y  reduced.  Comparing p lan s  with
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th e  same r e so u rce  a v a i l a b i l i t i e s ,  l a b x e  x4 shows t h a t  f u r  p lan  2, ne t  
r e t u r n s  d ecreased  by y2,9*+5 from the  optimum pxan, d e s p i t e  the  doubxing 
of hog f e e d i o t  c a p a c i ty ,  .while f o r  th e  same s i z e  hog f e e d i o t  as in one 
optimum p lan  (pxan 6 ) ,  e x im in a t in g  the  f e e d e r  ; p ro d u c t io n  e n t e r ­
p r i s e  d ecreased  n e t  r e t u r n s  an a d d i t i o n a l  vx ,5?5 .
An e q u a l ly  pronounceu e f f e c t  on ne t  r e t u r n s  o ccu r reu  as the  beef  
co.'f hex'd was expanded a p r i o r i . As iabxe  -u+ shows, &3 heru  S i t e  wa3 
expanaau as in  p lan s  1, 5» 7, anu x7, th e  e f f e c t  on p r o f i t  was 
ccn s id e rab x e .  I n i s  can be a t t r i b u t e d  to a r e d u c t io n  in  c rop land  
a v a ix a b ix i ty  f u r  o t h e r  c rops on th e  owned eropxand, p a r t f c u x a r x y  
soybeans ,  wh.l;h next  to c o t to n  was th e  most p r o f i t a b l e  crop e n t e r ­
p r i s e  on the  owned c rop land .
A comprehensive examinetion of  f a b i e  i d  r e v e a l e d  c o n s id e r a b le  
s t a b i l i t y  in  th e  c o t t o n  p ro d u c t io n  p a t t e r n s  on th e  d i f f e r e n t  lan d  
u n i t s .  In  every case  but  p ian  28 and p lan  29 (ana the  p r e s e n t  
o r g a n i z a t i o n ) ,  c o t t o n  p ro d u c t io n  on owned j.and c o n s i s t e d  of  2 x i  
skip-row anu v5 p e rc e n t  a l lo tm e n t  u t i l i z a t i o n ,  bven when sox id  
c o t to n  p ro d u c t io n  occu r red  as in  pxan 28 and pxan 29, 95 p e rc en t  
of  the  owned a lxutment  was u t i l i z e d .  V.lth the  e x cep t ion  o f  p lana  11, 
12, and 2b, p ro d u c t io n  o f  r e n t e u  c o t t o n  a l lo tm e n t  was always in  a  
3o l i d  p a t t e r n ,  and,  even when produced in  2x1 sn ip-row onxy 65 pe rc en t  
of  the  r e n t e d  axlotment  was ever  u t i l i z e d ,  ih e  only  pxan in which 
more thar . 65 p e rc en t  of the  r e n t e d  a l lo tm e n t  was u t i l i z e d  was p la n  28, 
and then  on ly  on th e  80 ac re  r e n te d  t r a c t .
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l ixamination of  Table ±4 a lso  r e v e a le d  t h a t  the  racre p ru f  it-cble 
a l t e r n a t i v e  farm o r g a n iz a t i o n s  always inc luded  th e  h i r i n g  c f  a secor.u 
fn i l -t.imn man. Within th e  s i x  t o  ± 2  p e rc en t  range of  p r o f i t a b i l i t y  
f o r  example, a ix  but t h r e e  pj-ans (p la n  7, pnan u . ,  ana j ian  j.2J 
r e q u i r e d  h i r i n g  th e  seconu mar., even though the  h i r i n g  of the  second 
man was p e rm i t t e d  in  a i x  ca se s .
f o r  the  most p a r t ,  changes made i n  the  r e so u rce  avai j .abiu . i t  l a s ,  
3ri.terpri.-es c o n s id e re d ,  and in  th e  s i z e  l i m i t s  imposed on th e  hey 
e n t e r p r i s e s  were those  assumed c o n s i s t e n t  with p re fe re n c e s  expressed  
by the  farm o p e r a to r .  In exc lud ing  a p r i o r j  t h e  a v a i l a b i l i t y  of 
t h e  r e s p e c t i v e  lan d  r e so u rce s  e i t h e r  s ingxy or  j o i n t l y  i t  was assumed 
t h i s  was c o n s i s t e n t  with the  p o s s i b i l i t i e s  of  l o s i n g  a r e n t a l  u n i t ,  
o r  be ing  unable  t o  purchase  th e  a d d i t i o n a l  c rop land  in  the  immediate 
f u t u r e .  Also, some o f  th e  r e s t r i c t i o n s  imposed a p r i o r i  were assumed 
c o n s i s t e n t  with p re fe re n c e s  of  o t h e r  farm o p e r a t o r s ,  as when a f e e d e r  
p ig  p ro d u c t io n  e n t e r p r i s e  was not  c o n s id e re d .  The r e s u l t a n t  range of  
a l t e r n a t i v e  farm o r g a n i z a t i o n s ,  and th e  n e t  r e t u r n s  of  each p lan  may 
be more im por tan t  t o  an i n d i v i d u a l  o p e r a t o r  than  merely  Knowing the  
"optimum farm o r g a n iz a t i o n "  as i t  pe rm i ts  th e  o p e ra to r  t o  e v a lu a te  
t h e  o p p o r tu n i ty  c o s t ( s j  of  h i s  p r e f e r e n c e s .
Alternative Farm urganization3 for Farm XI and Farm III
Although it was not specified as an objective for this phase of 
the study, alternative farm organizations were programmed for both 
Farm XI and Farm III and compared with their respective Kodei 1 
optimum farm organizations. For Farm II, first sweet potatoes were
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e l im in a te d  a, i r l o r i .  and. then  bo th  sweet p o ta to e s  and I r i s h  p o ta to e s  
were excj.udea. For F a m  I I I ,  f i r s t  the  summer g raz in g  a l t e r n a t i v e  f o r  
th e  ca lv es  was removed _a r r i o r i  and then  bo th  th e  summer ana the  w in ter  
c a l f  g raz in g  a l t e r n a t i v e s  were s i m i l a r l y  excluded.  The r e s u l t 3 a re  
p re s e n te d  in ! a t j . e  j.5 and Table  j.6 f o r  Farm I I  and Farm 1X1, 
r e s p e c t i v e l y .
Tabxe ±5 shows t h a t  when sweet p o ta to e s  were e l im in a te d  from the  
e n t e r p r i s e s  c o n s id e re d ,  a c o n s id e r a b le  change o ccu r red  In th e  farm 
o r g a n i z a t i o n .  Compared to th e  ''optimum p ia n " ,  c o t t o n  p ro d u c t io n ,  in 
p a r t i c u l a r ,  showed a major  change in  th e  p rod u c t io n  p a t t e r n s  grown, 
on owned land  p rod u c t io n  s h i f t e d  from a i l  s o l i d  t o  a combination o f  
2x1 sk ip—row and s o l i d  p ro d u c t io n  p a t t e r n s ,  with  127.5 a c re s  or  64 
p e rc en t  grown in 2x1 3hip-row. Cotton p roduc t ion  on th e  l e a s e d  land  
changed to  100 p e rc e n t  2x1 sh ip-row.  These changes i n  c o t to n  p roduc t ion  
p a t t e r n s  r e s u l t e d  in a r e d u c t io n  of  soybean ac reage  on owned l an d ,  and 
an in c re a s e d  ac reage  of  soybeans on l e a s e d  c ro p la n d .  Only 23 ac res  of 
I r i s h  p o t a to e s  were in c lu d ed ,  d e s p i t e  t h e  a v a i l a b i l i t y  o f  60 a c re s  o f  
land  f o r  I r i s h  p o ta to  p ro d u c t io n .  The d i f f e r e n c e  in e n t e r p r i s e  
combinations r e s u l t e d  p r i m a r i l y  from a change in  t h e  r e l a t i v e  l a b o r  
a v a i l a b i l i t y  f o r  th e s e  e n t e r p r i s e s  du r ing  c r i t i c a l  t ime p e r i o d s ,  as 
sweet p o ta to e s  compete d i r e c t l y  with  c o t to n  and soybeans f o r  .Labor, 
e s p e c i a l l y  du r ing  the  c r i t i c a l  ground p r e p a r a t i o n  and p l a n t i n g  p e r io d s .
./hen both  3weet p o t a t o e s  and I r i s h  p o t a to e s  were excluded a p r i o r i , 
the mc3t n o t i c e a b l e  change aga in  o ccu r red  in t h e  c o t t o n  p roduc t ion  
p a t t e r n s . Compared to  th e  optimum p la n ,  87 a c re s  o f  owned a l lo tm e n t
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Table  15. - e l e c t e d  A l t e r n a t i v e r a m  Orr' a n i r a t  Ions For Farm I I
I tem Unit Farm Grganir,a t i o nOptimum Flan  1 Plan  2
Net r e t u r n s  1/ L o x la r 51,66 5l,x0O 49,205
T o t a l  c ro p la n d  o p e ra te d Acre 1 ,0  vo i ,o v o i , o y 0
C o t t o n :
Uwned: J e x i d Acre i v e . x 7 0 .6 l i l . l
2x1 sk ip - ro w Acre — X27.5 87.0
l e a s e d :  2x1 sk ip - row Acre 167.2 197-9 203.6
4x4 sk ip - ro w Acre . 39-7 — ---
Totax  c o t t o n  grown Acre 3 * 6 .c- 396 .0 ACT. 7
Jo y b e a n s :
Owned Acre 170 144 187
l e a s e d Acre 111 126 12k
T o ta l  soybeans grown Acre 281 270 314
I r i s h  p o t a t o e s  (custom h a r v e s t ) Acre 44 23 ---
.jweet p o t a t o e s  (cus tom h a r v e s t ) Acre 16 --- ---
Hay Acre 40 40 40
Corn g r a i n :
j i a a l l  farm d i v e r s i o n  o p t io n Acre 25 25 25
•w h e tu rn s  t o  o p e r a t o r ,  l a b o r ,  management ana  p r e s e n t  inv es tm en t  
in  owned farm r e a l  e s t a t e .
were s h i f t e d  t o  2x1 sk ip - ro w ,  and a l x  l e a s e d  a l l o t m e n t  p r o d u c t io n  t o  
2x1 sk ip - ro w .  Also ,  c o t t o n  p r o d u c t io n  on l e a s e d  l a n d  i n c r e a s e d  by 
5 .7  a c r e s .  T o t a l  soybean p r o d u c t io n  i n c r e a s e d  by 30 a c r e s ,  w i th  I?  
a d d i t i o n a l  a c r e s  produced on owned l a n d  and an i n c r e a s e  o f  13 a c r e s  
on l e a s e d  l a n d .  T h is  o c c u r re d  due t o  t h e  r e l e a s e  o f  l a b o r  from t h e  
p ro d u c t io n  o f  I r i s h  and sweet p o t a t o e s ,  and t h e  i n c r e a s e  i n  c ro p la n d  
a v a i l a b i l i t y  on o*wned l a n d .
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Compared tu  t h e  optimum p la n ,  th e  d ec rease  in ne t  r e t u r n s  w&3 
n e g l i g i b l e  f o r  p ian  ±  (on ly  &56Q l e s s ) ,  and was on iy  v2,455 l e s s  f o r  
plan  2. Although bo th  p ian  1 and p ian  2  were q u i t e  d i f f e r e n t  from 
the  optimum p ia n ,  they  bo th  y i e l d e d  a l e v e l  of net  r e t u r n s  w i th in  f iv e  
pe rcen t  of  the  "optimum p la n " .
Table 16 shows th e  two a l t e r n a t i v e  farm o rg a n iz a t i o n s  f o r  Farm I I I .  
f ' lan 1 shows the  e f f e c t  of  removing th e  summer g rac in g  a l t e r n a t i v e  f o r  
th e  c a lv e s  a p r i o r i , and p^-an 2  th e  e f f e c t  of  s i m i l a r l y  removing both 
th e  summer and w in te r  g raz ing  a l t e r n a t i v e s .
There was no apparen t  e f f e c t  on e i t h e r  th e  crop or  th e  p a s tu re  
p ro d uc t io n  a l t e r n a t i v e s .
Thj most apparen t  e f f e c t  on farm o r g a n iz a t io n  was an in c re a s e  in 
th e  s i z e  of  th e  b e e f  cow h e rd ,  which a l t e r e d  th e  s to c k in g  and hay 
feed ing  r a t e s .  Table i6  shows t h a t  when th e  summer g raz in g  a l t e r n a t i v e  
was excluded a p r i o r i  (p la n  i ) ,  the  b e e f  cow he rd  in c reased  to  59 cows, 
and when bo th  t h e  summer and w in te r  g raz in g  a l t e r n a t i v e s  were 
s i m i l a r l y  excluded (p lan  2 )  t h e  b e e f  cow herd in c r e a s e d  to  69 cows.
For p lan  1, each brood cow r e q u i r e d  4 .9  p a s t u r e  a c re s  and 1 .4  tons  of 
hay,  whereas 4.2 p a s tu r e  a c r e s  and i .O  ton  of  hay pe r  cow were 
r e q u i r e d  in p lan  2. Although 175 a c re s  of r i c e  3 tubb le  g raz ing  were 
a v a i l a b l e  in  b o th  p lan  1 and p lan  2 ,  only 109 a c r e s  ( i . 8  a c r e s  per  
cow) were u t i l i z e d  i n  pian 1 ,  and on ly  137 a c re s  (2 .0  a c re s  pe r  cow) 
in  plan 2. The reason f o r  t h e  reduced hay feed ing  r a t e  in  p lan  2 was 
t h a t  s in c e  t h e r e  were no c a lv e s  r e t a i n e d  f o r  w in te r  g r a z in g ,  a i l  w in te r  
g ra z in g  a v a i l a b l e  could  be u t i l i z e d  by the  cows.
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i/Tatums to operator -Labor, management and present investment 
in owned farm real estate.
Comparing p-an 1 and p-Lan 2  w-th th e  optimum p la n ,  ne t  r e t u r n s  
were reduoed by 4435 and vd60 from th e  optimum p lan  f o r  p lan  1 and 
p-an  2 ,  r e s p e c t i v e l y . For both  pian3 t h i s  was l e s s  than  a six. p e rcen t  
r e d u c t io n  in  p r o f i t a b i l i t y .
The r e s u l t s  f o r  bo th  Farm I I  and Farm I I I  s u o s t a n t i a t e  th e  
g e n e ra l  c onc lus ions  f o r  Farm I .  hemoval of  sexec ted  e n t e r p r i s e s ,  o r  
e n t e r p r i s e  p ro d uc t ion  p r a c t i c e s ,  whi le  a f f e c t i n g  farm o r g a n i z a t i o n
m a t e r i a l l y ,  may s t i x x  perm it  farm o r g a n i z a t i o n s  bhat  wi-Lx y ie x d  a 
l e v e x  o f  p r o f i t  w i t h in  an accep tab xe  ran ge .
Evaluation o f  Alternative Adjustment r a t h s  for ranji 1
i h i c  phase o f  t h e  s tudy  was concerned  with  d e te rm in iu g  f o r  t h e  
benchmark, f a m  s e l e c t e d  i n  th e  p r e c e d in g  a n a l y s i s  th e  opt  ixiax t r a n s i ­
t i o n  s t a g e s  and y e a r s  r e q u i r e d  f o r  th e  o p e r a t o r  t o  a d j u s t  h i3  e x i s t ­
ing  farm o r g a n i z a t i o n  to  th e  ’'optimum o r g a n i z a t i o n ” d e te rm ined  f o r  
h i s  r e s o u r c e  s i t u a t i o n .  The a n a l y s i s  was accompxished w i th in  a 
m i c r o s t a t i c  framework and t h e r e f o r e  was no t  a dynamic a n a l y s i s  in 
th e  t r u e  sense  o f  economic dynamics . In  so do ing  i t  was r e c o g n iz e d  
t h a t  w h i le  t h i s  might be c o n s id e r e d  a weakness o f  th e  a n a l y t i c a l  
r e s u l t s ,  t h e  r e s u l t s  o b t a in e d  wouxd be u s e f u l  in  d e te rm in in g  whether  
o r  n o t  a t n u y  dynamic a n a l y s i s  was r e q u i r e d  f o r  i n d i v i d u a l  farm 
p l a n n in g .  F u r t h e r ,  t h e  r e s u l t s  o f  a s tu d y  by M a r t in  and P la x ic o  
i n d i c a t e d  t h a t  t h i s  was not  as s e r i o u s  a l i m i t a t i o n  to  f i r m  growth 
a n a l y s i s  as might be e x p e c t e d , ^
I n  e s t a b l i s h i n g  th e  c r i t e r i a  f o r  t h e  a n a l y s i s ,  assumptior.3 
were made r e l a t i v e  to  c a p i t a l  ■withdrawal, c a p i t a l  inves tm en t  r e q u i r e ­
m ents ,  and c a p i t a l  c o s t 3 .  It was assumed t h a t  a n n u a l  c a p i t a l
±/J. Lod i-lartin and James J. Flaxico, rpiyperiod Analysis of 
Growth and Capital Accumulation of Farms in the hulling Plains of 
nk 1 ahîrryo and Texas (Technical Bulletin Ko7 x381i Washington,. D.C.: 
United dtatee Department of Agriculture, Economic heaearch Jervice, 
Jeptember, Xfytfl).
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withdrawal  had to  be s u f f i c i e n t  to :  (1)  r e p la c e  th e  farm power and
machinery inves tm ent  on a l i v e  y e a r  b a s i s ;  (2)  r e p l a c e  permanent 
b u i ld i n g s  and s t r u c t u r e s  on a 10 y e a r  b a s i s ;  O )  pay th e  f i x e d  c o s t s  
o f  r e a l  e s t a t e  t a x e s  and in su ra n ce ;  ( i )  cover e x i s t i n g  ana a c q u i red  
amort ized  debt repayment; ana (5) p rov id e  a fam ily  l i v i n g  a llowance 
o f  +10,000 which was the  minimum accep tabxe  by the  o p e r a to r .  Assump­
t i o n s  p e r t i n e n t  to  investment  requ irem ents  ana c o s t s  were: ( l )  50
p e rc e n t  e q u i ty  was r e q u i r e d  f o r  a l^  a d d i t i o n a l  c a p i t a l  in v es tm en t ,  
except  land  purchase  f o r  which 10 p e rc e n t  e q u i ty  was r e q u i r e d ;  (2 )  50 
p e rcen t  o f  annual  o p e ra t in g  c a p i t a l  was borrowed; (3)  a l l  c a p i t a l  was 
borrowed a t  s i x  p e rc e n t  i n t e r e s t  p e r  annum; and ( l )  th e  pay bacx 
p e r io d  was 15 y e a r s  f o r  l a n d ,  10 y e a r s  f o r  b u i l d i n g s ,  f i v e  y e a r s  f o r  
b e e f  c a t t l e ,  f i v e  y e a r s  f o r  power and equipment, and two y e a r s  f o r  
sows.
The o p e ra to r  exp ressed  a s t r o n r  i n t e r e s t  i n  m a in ta in in g  & beef  
cow herd  of  75 cows. He r e a l i z e d  t h a t  by doing so he would r e a l i z e  
l e s s  annual  r e t u r n s ,  but  because  o f  h i s  keen i n t e r e s t  and investment 
in  pureb red  c a t t l e  an a n a l y s i s  was made of  th e  r a t e  a t  which he could 
reach  an a l t e r n a t i v e  optimum c la n  t h a t  would in c lu d e  a 75 cow h e rd .
The same i n p u t - o u t p u t  d a ta ,  p roduct  p r i c e s ,  and in p u t  p r i c e s  
used in  d e te rm in ing  th e  optimum p i a n ( s ) ,  with 23 cows and 75 cows, 
r e s p e c t i v e l y ,  were u t i l i z e d  i n  t h i s  p'hase o f  th e  a n a l y s i s .
The ad jus tm ent  pa ths  t h a t  r e s u l t e d  a r e  d i s c u s s e d  s e p a r a t e l y ,  
f o r  each ad jus tm ent  p a th ,  th e  c a p i t a l  investment  r e q u i r e d  to  make 
each succeeding  ad jus tm ent  and th e  inves tm ent  ea rn in g s  o b ta in e d  from
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the operation of each year's pian in the adjustment path are discussed. 
As used in the discussion, dash incone earned for investment wa3 the 
residual after accounting for al* operating costs, dsot repayment or. 
existing and acquired mortgages, maintenance of the investment in 
f a m  power, equipment, and buildings, a living allowance for the 
operator of CIO,000 per year, and payment of real estate taxes and 
farm business insurance. The tern, Investment funds required for 
making adjustment to succeeding plan refers to the equity the opera­
tor was required to furnish.
To simplify exposition, the alternative adjustment paths are 
referred to as Adjustment Path I, Adjustment lath II, and Adjustment 
Path III. both Adjustment Path I and Adjustment Path II permitted 
reaching the Model 1 optimum solution that included 23 beef cows, 
whereas Adjustment Path 111 permitted reaching an ’’alternative 
optimum farm organization" that included 75 beef cows. AIj. three 
paths included putting both a market hog and a feeder pig production 
enterprise into operation, and the purchase of acres of additional 
cropland. However, the steps by which each occurred differed as the 
following discussion of each path shows.
Adjustment Path 1
The objective in this adjustment path was to attain the Model 1 
optimum farm organization (with 23 cows) by moving from the present 
f a m  organization through an adjustment path involving first 
simultaneously investing in and operating both a market hog and a 
feeder pig production enterprise, followed by purchase of the S5 
acres of additional cropland.
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'Ihe a d ju s tm en t  p a th  r e q u i r e d  a t h r e e  s t a g e  movement t o  a t t a i n  t h e  
I'.odel 1 optimum farm o r g a n i z a t i o n  (w i th  23 cows),  and r e q u i r e d  t h r e e  
y e a r s  f o r  i t s  c o m p le t io n .  The r e s u l t s  a r e  p r e s e n t e d  In T ab le  j.7*
To clarify the analysis, the annual ]Ians of operation that 
resulted in this adjustment path are shown in Table 17, according 
to the year ir. which each plan was jut into operation.
As Tabue u? shc.ws, to move from the existing or present f a m  
organization to the succeeding year's jlan an investment outlay of 
£890 would be required. This was the amount of owner equity required 
for additional operating capital to put the year 1 pian into opera­
tion. oince the operator had utilized the preceding year's cash 
balance for land improvement, there were no investment funds on hand.
Beginning with the present farm organisation, at the end of one 
year there were £10,270 cash income earned and available for invest­
ment. As Table 17 shews, to go tc the year 2 plan an investment of 
£19,730 would be required. Jince there were insufficient funds to do 
this, the year 1 plan was put into operation, and left a carryover 
balance of £9,330. In putting the year 1 plan into operation, 28 beef 
cows were sola and the returns included with the ca3h income earned 
from operation of the year 1 plan.
After one year's operation, the year 1 plan yielded £23,460, 
which combined with the $9,380 carryover balance provided a total of 
$32,840 for investment. This was more than adequate tc put the year 
2 plan into operation and still provide a carryover balance of 
$13,110 (Table 12). The investment made consisted of constructing
Table 17. A Selected Sequential Adjustment Path From the Present to the Optimum Farm Organization, Farm I.
Item Unit Present
Year
F a m  Organization 
Year 1 Year 2 
(Plan 28) (Plan 4)
Year 3 
(Ortimum)
Net returns Dollar 33,410 39,305 50,245 53,250
Total cropland operated Acre 600 600 600 685
Cotton: Solid Acre 125.5 163.8 63.7 63.7
2x1 skip-row Acre ------ — _S£Li 10.2.3
Total cotton Acre 125.5 163.8 154.0 173.0
Soybeans Acre 211 301 241 3 H
Wheat Acre 65 29 --- —
Grain sorghum Acre — ----- 94 —
Co m  grain produced Acre — ----- 38 117
Co m  grain purchased Bushel — ----- — —
Hog feediot Head — ----- 900 900
Feeder pigs: Purchased Head — ----- 200 368
Raised Head — ----- 700 532
Beef cow herd Head 86 58 22 23
Total labor hired Kan eq. 1.0 i.O 2.0 2.0
Investment funds required for making
adjustment to succeeding plan Dollar 890 19,730 18,640 —
Balance brought forward from
preceding year Dollar — y 9,330 13,U0 32,320
Cash income earned for investment Dollar 1D.270 23,^60 37,850
Total cash income for investment Dollar i0,270 32,840 50,960 66,050
Net balance to be carried forward Dollar 9,380 13,110 32,320 66,050
i/ The preceding year's balance had been utilized for investment in land improvement.
i—COo
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a market ho 3 feediot facility, a sow facility, buy in ̂ the sows and 
securing the additional oferatin^ capital required.
The year 2 plan was operated for one year. At the end of one 
year, this plan provided •;37,850 ^ash income for investment which 
included the returns from selling an add’tional 36 co./s. Combined 
with the balance carried forward from the previous year, 150,960 
were avalxable for investment (Table 17). This was more than ade­
quate tc meet the 118,610 of investment capital required tu buy the 
additional cropianu ana make payment on the newxy acquired mortgages, 
anu xeave a carryover baxance of v32,J20. Hence, at the end uf 
three years the fujei x optimum, fare, organization (with 23 
was achieved. As labxe x7 snows, after onxy one ye-ir'3 operation! 
of the optimum farm urbanization there wouiu be *66,050 in total 
available which the operator couxd U3e to make a more rap id debt 
repayment, increase his level of xiving, or make any investment he 
chose. The difference between the cash income earned for investment 
by the year 2 plan and the optimum pian was due to the sale of brood 
cows that occurred in the second year of the adjustment.
Adjustment lath II
The goal of thi3 adjustment path was to attain the Model 1 
optimum farm organization (with 23 cows) as in Adjustment lath I. 
However, a different route was selected, consisting of first invest­
ing in and operating a market hog enterprise singly. This was to be 
followed by jointxy investing in and operating a feeder pig production 
enterprise, and purchasing the 85 acres of additional cropland.
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This adjustment, path also consisted cf three steps, ana a iso 
required three /ears to achieve the optimum farm organisation (with 
23 cowsj, a3 did Adjustment Path i. However, when the market hug 
facij-ity was initially constructed in the second year, it consisted 
of about 18U head capacity. Hence, when it was loj-xowed in the third 
year by ar, investment in both a feeder pig production enterprise and 
additional cropland, it was necessary to purchase oniy the sow3, as 
the cows utiiieu the surplus hug feediot capacity which had been 
built, ihi; adjustment path is shown by labia *8.
As with the previous au just merit path, the expansion was initi­
ated through tne present year's fan., organ !:■ at Lon. ihis expansion, 
path also took p;lace through the same first year's pian. Hence, the 
same investment funds were required tc move to the pian for year i, 
and since the adjustment to the pxan for year 2, required considerably 
more investment fur.ds than were provided from the present year's 
operation, one year's operation of the year i piar. was required (Table 
Id;, one year's operation of the year 1 plan provided 123*4-60 cash 
income for investment, which included the returns from the sale of 
28 cows, combined with the carryover balance of oV,360, there were 
*32,640 available to make the investment in the hog feediot and to 
provide the additional operating capital requirea. This was more than 
adequate to mar.e the investment required to go to the plan for year 2 
and still leave a carryover balance of *6,3^5* but as Table 18 shows 
was not sufficient to make the total investment required to go 
directly to the optimum plan. Hence, at least one year'3 operation 
of the second year's plan was required.











Net returns Dollar 33,410 39,305 47,Jul5 53,250
Total cropland operated Acre 600 600 600 685
Cotton: Solid Acre 12 5.5 163.8 21.1 63-72x1 skip-row Acre ----- — m - yTotal cotton Acre 125,5 1̂ 3.3 154-0 173.0
Soybeans Acre 30- 230 311
Wheat Acre 65 29 23 —
Grain sorghum Acre — — — —
C o m  grain produced Acre — . — 96 117
C o m  grain purchased Bushel — ----- R,600 —
Hog feediot Head — — 1,450 900
Feeder pigs: Purchased Head — — 1,450 368
Raised Head — — — — 532
Beef cow herd Head 66 58 25 23
Total labor hired Han eq. 1.0 1.0 1.0 2.0
Investment funds required for making
adjustment to succeeding plan 
Balance brought forward from
Dollar 890 26,445 15,810 ---
preceding year Dollar — y 9,380 6,395 22,390Cash income earned for investment Dollar 10,270 ^,460 31,805 32.445Total cash income for investment Dollar 10,270 32,840 38,200 55,835
Net balance to be carried forward Dollar 9,380 6,395 22,390 55,835
The preceding year's balance had been utilized for investment in land improvement.
At the end uf one year's operation, incj-uditit, the returns from
the sale of an additional 33 cows, this puan provided vj-*-,S05 cash
income for investment (Tabxe x6). This was combined with the previous
year's surplus ba-ianee, making a total of o36,2GG avaixabxe for
investment, .>ince cnxy ii5,610 were required to buy both the sows
and the additional cropland to move to the optimum pian, the optimum
pj.an was achieved by the third year. Or. balance, this still j.eft a
carryover of 122,3VG to the optimum plan in year j. Combined with
the earnings from one year's operation of the optimum plan, a total
of 155,635 were available to advance the rate of debt repayment, or
2/improve the family'3 living standard.-'
Adjustment lath ill
The goal of this adjustment path was to evaluate the rapidity 
with which the operator could reach an "alternative optimum farm 
organization" that wouxd include a beef cow herd of 75 cows for which 
he had revealed a strong preference. Hence, it differed from both 
Adjustment laths 1 and 11 in its final objective. The results are 
presented in Table 17.
The adjustment path was initiated at the same point in time as 
the two previous paths of adjustment. As Tabxa ly shows, it would 
require oniy 7̂75 of investment funds to put the year 1 p^an into
^The reader may note a small difference in the cash income 
earned for investment from initial operation of the optimum pian 
following this adjustment path and the same optimum plan following 
Adjustment Path 1. This is accounted for by an increase in the 
amortized debt repayment required for the larger size hog feediot 
constructed initially in Adjustment Path IX.
Table 19. A Selected Sequential Adjustment Path From the Present to an Optimum Farm Organization for




Year 1 Year 2 
(Plan 29) (Plan 25)
Year 3 
(Optimum)
Net returns Dollar 33*110 38,780 41,895 47,990
Total cropland operated Acre 600 600 600 685
Cotton: Solid Acre 125.5 154.0 63.7 63.7
2x1 skip-row Acre — -- 90.3 W..1
Total cotton Acre 125.5 154.0 154.0 173.0
Soybeans Acre 211 302 156 180
Wheat Acre 65 — — — -----
Grain sorghum Acre — — — 73
Corn grain produced Acre — --- 101 55
C o m  grain purchased Bushel — — ----- —
Hog feediot Head — ----- 900 900
Feeder pigs: Purchased Head — — 900 275
Raised Head — — — — 625
Beef cow herd Head 86 75 75 75
Total labor hired Kan eq. 1.0 1.0 1.0 2.0
Investment funds required for making
adjustment to succeeding plan Dollar 775 17,665 20,290 ---
Balance brought forward from
preceding year Dollar — y 9,495 10,970 11,325Cash income earned for investment Dollar 10,270 19.140 20.645 26.975
Total cash income for investment Dollar 10,270 28,635 31,615 38,300
Net balance to be carried forward Dollar 9,495 10,970 11,325 38,300
The preceding year's balance had been utilized for investment in land improvement.
Hcn\jy
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operation, while £17,665 would be required to put the year 2 plan 
into operation. Jince the present year's operation yielded or-ty 
£10,270 cash income for investment, the year 1 plan was put into 
operation. This left a carryover balance of £7,175 (Table IVO •
Eleven cows were sold during year 1, which combined with the 
earnings from the year ± juan, provided a c^sn income for invest­
ment of £±;>,j.10 (Tabus -l9). This, combined with the carryover of 
<*^,1/5, made a total of o28,oJ5 available for investment at the 
end of the first year, only £17,665 //ere required to build the 
market hog fesduot facility and put the year 2 plan into operation. 
Thus, the investment //as made, isavir^ a balance uf 210,770. As 
Tablo -i-V shu./::, this /as considerably Isss than the investment 
required to go to the 75 so./ optimum piar.. Therefore, the year 2 
l± ar. was jut into operation.
After one year's operation, the year 2 pian provided £20,615 
cash income for investment. Combined with the previous year's 
carryover, this made a total of £31j6l5 available for investment. 
This //as sufficient to make an investment in both a feeder pig 
production enterprise and purchase additional cropland, and begin 
operation of an optimum farm plan for a 75 cow herd. As Table j.9 
shows, one year's operation of the 75 cow optimum farm plan yielded 
£26,975■ Combined with the carryover balance from year 2, this made 
£38,300 available for whatever the operator decided to use it.
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ComLariscn of Adjustment Alternatives
In analyzing each of the three alternative adjustment paths Lt
was found that only two y-u rs ■/ouid be required for the operator to
adjust h ir- present farm organ! _at ion to either the Model x optimum 
farm orrani' at ion with 23 beef |'cv<5, or to an "alternative optimum 
farm c rganirat. ion" that wcu.i.d include 75 beef rows. That is, 
ft. Lie wing either adjustment path, the optimum farm plants) could be 
put into operation in the third year.
Comparing the three adjustment paths, it can be seen from
examination of Tables 17 through 19 that Adjustment Path I Ls the
one the operator should follow as it wcuxd be the most rewarding 
economically. Compared to Adjustment Path II which led to the same 
optimum farm organization (with 23 cows) in the same length of time, 
it provided $V»930 more carryover capital for the first year's 
operat ion of the optimum fern organi -.at Ion. In addition, it would 
permit the operator to accumulate £16,645 more investment capital 
over the same three year period.
Compared to the adjustment path where a 75 cow herd vouxd be 
maintained (Adjustment Math III), Adjustment Math I provided £20,995 
more carryover capital for the first year's operation of the respective 
optimum farm plans. More importantly, once it was put into operation 
the 75 cow optimum plan would yield £5,260 less net returns annualjy 
than if this /-reference restriction were not imposed. If the £5>260 
were compounded at six percent, it would be worth £5^,755 at the end 
of 10 years, and would amount to an average opportunity cost of about
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■1109 p e r  cow p e r  y e a r  f o r  each c f  t h e  a d d i t i o n a l  52 cows c a r r i e d .  Thi3 
would be a ccn.a Lderabie  o p p o r t u n i t y  co.--t f c r  t h e  opera  t e r  t o  ray  f o r  
t h i s  p r e f e r e n c e .
Although t h i s  a n a l y s i s  was c a r r i e d  out  w i t h in  a s t a t i c  f ram e-  
, ^ r k ,  i t  does i n d i c a t e  cha t  ct- lfferent  a d ju s tm en t  p a th s  e a r  be d e t e r ­
mined by programming a n a ly s e s  l o r  an i n d i v i d u a l  farm re  source  s i t u a ­
t i o n ,  ana  t h a t  i.1 .voUo-d be q u o te  im por tan t  to  an i n u i v - u u a l  farm 
o p e r a t o r  t o  3ej.eet th e  a p p r o p r i a t e  ad jus tm ent  p a th ,  aue to  tn e  
economic e f f e c t s  o f  s e l e c t i n g  d i f f e r e n t  a l t e r n a t i v e s .
Oil Ail .01 i x i
jlx'. Ai-1 y X»-l ±J-1 V/Al il'HJ
J'unmar;,
ihu aeci'iion-maxing environment confronting farmer c is charac­
ter *. z cu ^  a 'iciiv mi on .i] c n ct* *^o * pro duo t xo 11 ̂ ochnoxo ~2J * a c on—
tiuuaxxy tain0 aevexo^eu, re.scurcec requ_:reu in the , reduction proeeso 
arc in a constant state of fj.ux, anu the uomeotic and vorxd economic 
situations are changing eentinuou^xy. due cos situ. economic adjustment 
to this continuum of change nan createu more than ever before a need 
for current, uutaixeu £ fanning data and more refined and 3ophi3txcateh 
planning techniques ..-ith vhich the decision-making effectiveness of 
farmers can be improved.
In  o rd e r  to  p rov ide  farm ers a more e f f e c t i v e  k i t  o f management 
tooi.3, t r a d i t i o n a l  farm re c o rd  and account books have been com plete ly  
r e v is e d  ana up-dated, h e re  r e c e n t l y ,  advances in  computer technology 
nave made i t  po33ib±e to  p ro v ide  more e x te n s iv e  and d e t a i l e d  accoun t­
ing system s, and more d e t a i r e d ,  complex and p r e c i s e  a n a l y t i c a l  and 
p lann ing  te c h n iq u e s  th an  //ere  e i t h e r  p r a c t i c a l  o r  p o s s ib le  in  th e  p a s t .
C u r re n t ly ,  farm ers in  almost every  s t a t e  have a v a i l a b l e  some form 
o f  com puterized re c o rd  keep ing  and b u s in e ss  a n a ly s i s  s e r v i c e ,  f u r ­
t h e r ,  th e  a p p l i c a b i l i t y  c f  computers to  farm management d e c i s io n ­
making problems by the  u se  o f  complex, d e t a i l e d  p lann ing  te c h n iq u e s ,  
p a r t i c u l a r l y  l i n e a r  programming m odels, has been w e ll  d em onstra ted , 
bu t t o - d a t e  has been g e n e ra l ly  l im i te d  to  r e s e a rc h  s tu d ie s  in v o lv in g
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s p e c i f i c ,  homogeneous r e s o u rc e  s i t u a t i o n s  f o r  d i f f e r e n t  system s o f 
fa rm in g , i h e  a p p l i c a t i o n  o f  com puter programming modexs to  i n d iv i d u a l  
farm  re s o u rc e  s i t u a t i o n s ,  as  a mechanism f o r  i n c r e a s in g  th e  e f f e c t i v e ­
ness  o f  th e  farm  d e c i s io n —roaker, s s p e c ia x ly  i n  com bin a tio n  w ith  an 
e f f e c t i v e  com pu te r ized  farm  a c c o u n t in g  system , has y e t  to  be d e te rm in e d ,
Objectives
T h is  s tud y  .vas d e s ig n e d  to  d e te rm in e  p r im a r i ly  to  what e x te n t  j.t 
may be f e a s i b l e  to  p ro v id e  a l i n e a r  programming s e r v i c e  to  fa rm ers  cn 
an i n d iv i d u a l  b a s i s ,  and in  a d d i t i o n ,  th e  r o l e  the  L o u is ia n a  farm  
b u s in e s s  A n a ly s is  Program f o r  k e ep in g  re c o rd s  co u ld  p la y  in  su p p ly in g  
th e  n e c e s s a ry  p la n n in g  d a ta  f o r  p ro v id in g  such a l i n e a r  progranuaing 
s e r v i c e .
The s p e c i f i c  o b j e c t i v e s  were to :  (1 )  d e te rm ine  to  what e x te n t
in d iv id u a l  farm  p ro d u c t io n  perfo rm ance  c o e f f i c i e n t s  a r e  e s s e n t i a l  f o r  
d e v e lo p in g  fa rm  o r g a n i z a t i o n  p la n s  as opposed to  "av e rag e"  p ro d u c t io n  
perfo rm ance  c o e f f i c i e n t s  such as a r e  o b ta in a b le  from r e s e a r c h  s tu d i e s  
o r  such a s  co u ld  be a v a i l a b l e  in  a "d a ta  bank"; (2 )  d e te rm in e  th e  
3 im ix a r i t i e 3  i n  farm  o r g a n iz a t io n  o b ta in e d  by u s in g  ( a )  a  q u i t e  
d e t a i l e d  programming model b a sed  upon th e  b e s t  e s t im a te  o f  p ro d u c t io n  
perfo rm ance  o b ta in a b le  from th e  fa rm e r ,  and (b )  a  q u i t e  s i m p l i f i e d  
programming model where th e  o n ly  e n t e r p r i s e  a l t e r n a t i v e s  and r e s o u rc e  
r e s t r a i n t s  in c lu d e d  a re  th o se  d e te rm in ed  to  be t h e  more r e l e v a n t  by 
th e  farm  p x an n er ;  (3 )  d e te rm in e  th e  ran g e  o f  a l t e r n a t i v e  farm  o rgan ­
i z a t i o n s  which y i e l d  a  l e v e l  o f  r e t u r n s  n e a r  t h a t  a ch iev e d  by th e  
"optimum" farm  o r g a n i z a t i o n ;  and (4 )  d e te rm in e  th e  t r a n s i t i o n  s t a g e s
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and time period required for a selected farm operator to adjust from
the present to the "optimum" farm organization.
Procedure
Three farm re s o u rc e  s i t u a t i o n s  //ere s e l e c te d  from th e  L o u is ian a  
Farm b u s in e ss  A nalysis  Program f o r  case  s t u d i e s ;  one farm re s o u rc e  
s i t u a t i o n  from each o f  th r e e  d i f f e r e n t  type  of f a m i n g  a re a s  th a t  a re  
c h a r a c te r i z e d  by t y p i c a l l y  d i f f e r e n t  farm re s o u rc e  s i t u a t i o n s  and 
p ro d u c tio n  o p p o r t u n i t i e s .  Budgets were p rep a red  f o r  each p o t e n t i a l l y  
f e a s i b l e  e n t e r p r i s e  on each case  farm . In p u t -o u tp u t  d a ta  were 
o b ta in ed  d i r e c tu y  from th e  L ou is iana  Farm L u sin ess  A nalysis  Program 
re c o rd s  of each fa n n e r .  However, s in c e  some d a ta  were r a c k in g ,  
p a r t i c u l a r l y  unpaid  l a b o r  u t i l i z a t i o n  by e n t e r p r i s e ,  the  re c o rd s  had 
to  be suppuamented w ith  d a ta  o b ta in e d  by p e rs o n a l  c o n s u l ta t io n  w ith  
th e  fa rm e rs .  E n te r p r i s e  p r e f e r e n c e s ,  deb t c a r ry in g  c a p a c i ty ,  and 
o th e r  f a c t o r s  a f f e c t i n g  farm o rg a n iz a t io n  were a l s o  o b ta in ed  du rin g  
th e  f a r a  v i s i t s .
Three programming models were developed  f o r  each o f  th e  case  
farm s. Model I was a d e t a i l e d ,  f l e x i b l e  p lan n in g  model f o r  which th e  
most p r e c i s e  p ro d u c t io n  perform ance d a ta  o b ta in a b le  f o r  each in d iv id u a l  
fa rm er were U3ed to  e s t a b l i s h  th e  s t r u c t u r a l  c o e f f i c i e n t s  o f  th e  
model. Model 2 was s t r u c t u r a l l y  the  3(cre as Model 1 in  th a t  th e  same 
e n te r p r i s e  a l t e r n a t i v e s  and re s o u rc e  r e s t r i c t i o n s  were s p e c i f i e d ,  b u t ,  
in  Model 2 th e  s t r u c t u r a l  c o e f f i c i e n t s  were developed from re s e a rc h  
"average" d a ta  and s u b s t i t u t e d  f o r  th o se  used  in  Model 1 . Model 3 
was a "reduced s iz e "  p la n n in g  model and in c lu d ed  on ly  th e  e n t e r p r i s e
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a l t e r n a t i v e s  and re so u rc e  r e s t r i c t i o n s  t h a t  were co n s id e re d  to  be th e  
more r e le v a n t  based  on th e  ex p er ien ce  and knowledge o f th e  farm  p la n n e r .
The a n a ly s i s  c o n s i s te d  of t h r e e  s e p a r a t e ,  but r e l a t e d  p h ases .  The 
f i r s t  phase  c o n s is te d  o f e v a lu a t in g  in d iv id u a l ly  and c o l l e c t i v e l y  the  
farm o r g a n iz a t io n s  de term ined  from each o f  th e  th r e e  models f o r  each 
c f  th e  i n d iv id u a l  case  fa rm s, i n  t h i s  a n a iy 3 i3 ,  the  Model 1 s o lu t io n s  
were assumed to  be the  "optimum" s o lu t io n  and were used as th e  com­
p a ra t iv e  s ta n d a r d s ,  s in c e  they  were based  on th e  most a c c u ra te  d a ta  
o b ta in a b le  f o r  th e  i n d i v i d u a l s '  own r a t e s  o f perform ance. The Model 2 
and th e  Model 3 s o lu t io n s  were each compared w ith th e  Model 1 optimum 
s o lu t io n s  u s in g  an e n t e r p r i s e  com bination  c r i t e r i o n , s in c e  the  
In c o m p a ra b i l i ty  o f e c 3 t s - r e t u r n s  and n o d e i  s p e c i f i c a t i o n  p rec lu d ed  
U3ing o th e r  e v a lu a t io n  c r i t e r i a .
In  the  second ph ase , u s in g  one o f the  case  farms as  a  benchmark 
re so u rc e  s i t u a t i o n ,  a number o f m o d if ic a t io n s  o f the  re so u rc e  r e ­
s t r a i n t s  and e n t e r p r i s e  p ro d u c t io n  a l t e r n a t i v e s  were imposed a p r i o r i  
on th e  model u sed  to  o b ta in  th e  Model 1 optimum s o lu t io n .  T h is  was to  
de te rm ine  th e  range  o f a l t e r n a t i v e  farm o r g a n iz a t io n s  t h a t  approxim ated 
th e  Model 1 optimum s o lu t io n  w i th in  an a c c e p ta b le  degree  of accuracy  
on a n e t  r e tu r n s  c r i t e r i o n .
The t h i r d  phase was to  de te rm ine  f o r  th e  same benchmark case  
farm th e  t r a n s i t i o n  s ta g e s  and tim e p e r io d  r e q u i r e d  f o r  th e  o p e ra to r  
to  a d ju s t  h i s  e x i s t i n g  farm o r g a n iz a t io n  to  th e  "optimum farm organ­
i z a t i o n "  de te rm ined  by th e  Model 1 s o lu t io n .
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K e su l ts
Comparison o f Model jl and Model 2 -  o p e c l f ic  Ob.lective 2
In  comparing th e  Model 2 s o lu t io n s  with th e  "optimum" s o lu t io n s  
(Model 1) i t  was found t h a t  f o r  each o f  th e  th r e e  case farms the  two 
s o lu t io n s  d i f f e r e d  to  a c o n s id e ra b le  d e c re e .  They d i f f e r e d  in  the  
com bination o f e n te r p r i s e s  inc lud ed , and were no t c o n s i s t e n t  in  e i t h e r  
the  p ro d u c t io n  p r a c t i c e s  w ith in  e n t e r p r i s e s  o r th e  3 ca le  o f mo3t 
e n t e r p r i s e s ,  f o r  example, fo r  r a m  1 th e  Model 2 s o lu t io n  in c lu d ed  a 
wheat e n t e r p r i s e  whereas th e  Modea 1 s o lu t io n  d id  n e t ,  and w hile  th e  
Modex 1 s o lu t io n  in c lu d ed  both  a b e e f  cow and a f e e d e r  p ig  p ro d u c tio n  
e n t e r p r i s e ,  n e i t h e r  e n te r p r i s e  was in c lu d ed  in  the  Mouel 2 s o lu t io n .
In a d d i t i o n ,  th e  Model 2 s o lu t io n  in c lu d ed  no t only  l e s s  t o t a l  a c res  
o f c o t to n  b u t  d i f f e r e n t  c o t to n  p ro d u c t io n  p a t t e r n s ,  and a l3o  in c lu d ed  
about 50 p e rc e n t  le s3  soybean a c rea g e ,  more market hogs, and more 
corn  g ra in .
The Model 2 s o lu t io n  f o r  Farm I I  d i f f e r e d  c o n s id e ra b ly  from th e  
Model 1 optimum s o lu t io n  in  t h a t  i t  in c lu d ed  somewhat more t o t a l  c o t to n  
acreage  and p ro d u c tio n  p a t t e r n s  t h a t  were c o n s id e ra b ly  more "land 
e x te n s iv e " .  Soybean acreage  was about 175 a c re s  l e s s ,  and the  a v a i l ­
a b le  p o ta to  acreage  (60 a c re s )  was u t i l i z e d  e x c lu s iv e ly  f o r  I r i s h  
p o ta to  p ro d u c t io n ,  whereas th e  Model 1 optimum s o lu t io n  in c lu d ed  a 
com bination o f I r i s h  p o ta to e s  (?C p e rc e n t )  and 3weet p o ta to e s  (30 
p e r c e n t ) .
The Model 1 and Model 2 s u lu t io n s  a l s o  d i f f e r e d  f o r  Farm I I I .  
rfJhile bo th  s o lu t io n s  in c lu d ed  p ro d u c tio n  o f th e  t o t a l  r i c e  a l lo tm e n t ,  
th e  Model 2 s o lu t io n  in c lu d ed  a d i f f e r e n t  ac reag e  o f  each r i c e
rotation considered. Further, the Model 2 solution included both an 
oat and a grain sorghum enterprise, whereas neither enterprise was 
included in the ''optimum" solution (Model 1).
Comparison cf Model 1 and Model 3. - specific Objectivc ±
In comparing th e  Model 3 solutions with the "optimum" solutions 
(Model -l ) ,  f o r  each o f  the  ca3o f a m s  i t  was found t h a t  a l th o u g h  3ume 
s i m i x a r i t i e s  e x i s t e d ,  th e  two s o l u t i o n s  d i f f e r e d  in  s e v e r a l  r e s p e c t s .  
I h e  two s o l u t io n s  f o r  Farm 1 in c lu d e d  th e  same amount o f  to la s ,  crop­
l a n d ,  th e  same c o t to n  p ro d u c t io n  p a t t e r n s ,  and appiruximat e iy  th e  same 
s in e  b e e f  cow h e rd .  b u t ,  th e  to la s ,  a c re a g e  o f  c o t t o n ,  soybean , and
co rn  g ra i i i  p ro d u c t io n  each d i f f e r e d ,  iw ic e  as many m arket hog3 were
f e d  out in  the  Model 3 s o l u t i o n ,  and i t  was assumed a ix  f e e d e r  p ig3  
wore p u rc h a se d ,  whereas th e  f e e d e r  p ig  supp ly  wa3 o b ta in e d  from b o th  
a f e e d e r  p ig  p ro d u c t io n  e n t e r p r i s e  and p u rch a se  i n  th e  Model 1 
optimum s o l u t i o n .
‘ihe i-iodeu 3 and Model 1 solutions for Farm 11 included the 3&me
total acres of cotton, and the same acreage of hay and diverted feed
grain base. However, the Model 3 solution included ondy 2xx skip-row 
cotton, while a combination of solid, 2x1 skip-row and 4x1 skip-row 
cotton was included in the Model i optimum solution. The Modex 3 
solution also included about *00 acre3 less soybean production, and 
the potato acreage was utilized exclusively" for sweet potato pro­
duction.
Ih e  h c d e i  3 s o lu t io n  approxim ated  th e  hodex i  optimum s o lu t io n  
r*iG3t c lo s e ly  f o r  barm i l l .  ih e  nouex 3 s o lu t io n  in c lu d ed  the  same 
t o t a l  a c reag e  o f r i c e  p ro d u c t io n ,  th e  same acreage  c f  p a s tu re  a v a i l ­
a b i l i t y ,  ar.u th e  same b eef  c a t t l e  management system, b u t ,  th e  hoder 
3 s o lu t io n  in c lu d e d  *1 more b ee !  cows which caused th e  p a s tu re  s to c k ­
ing  and the  hay le a d in g  r a t e s  to  d i l i e r  Irom the  /.ouqx * optimum
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base barm i  was seo.ected  as a benchmark r e s o u rc e  s i t u a t i o n  to  
de te rm ine  th e  range  oi* a l t e r n a t i v e  farm o rg a n iz a t io n s  t h a t  a p p ro x i-  
mated th e  x e v e l  o f  n e t  r e tu r n s  ach ieved  by th e  n o d a l  1 optimum farm  
o r g a n iz a t io n .  T h i r ty  s o lu t io n s  were e v a lu a ted  under r e s t r i c t i o n s  
imposed a p r i o r i ,  o f  th e s e ,  fo u r  s o lu t io n s  (15 p e rc e n t )  y i e ld e d  n e t  
r e tu r n s  w i th in  six. p e rc e n t  o f the  iiodei 1 optimum s o x u t io n ,  and e ig h t  
s o lu t io n s  (25 p s r c e n t )  y i e ld e d  n e t  r e tu r n s  w i th in  a range  of s i x  to  
12 p e rc e n t  o f  th e  "optimum" le v e x .  An a d d i t i o n a l  x2 s o lu t io n s  
(40 p e rc e n t )  y i e ld e d  a l e v e l  o f n e t  r e t u r n s  rang in g  from x2 to  20 
p e rc e n t  bexow th e  "optimum" l e v e l .  The rem ain ing  f i v e  s o lu t io n s  
y ie ld e d  a lev ex  o f  n e t  r e t u r n s  t h a t  was more th an  20 p e rc e n t  below 
th e  "optimum" le v e x .
hat returns achieved by the four solutions within six percent of 
the optimum level ranged from 451*050 to *£50 #245* with the lower level 
within 43*005 of the optimum solution. Although these solutions 
differed from the iiodei 1 optimum solution, some general similarities
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e x is te d  among them, and between them and th e  optimum s o lu t io n .  For 
example, each o f  the  fo u r  s o lu t io n s  in c lu d e d  about 240 a c re s  o f soybean 
p ro d u c t io n ,  and a3 in  th e  "optimum" s o lu t io n ,  they  a i i  r e q u i r e d  
h i r in g  a d d i t i o n a l  l a b o r  f o r  t h e i r  o p e ra t io n .  In  a d d i t i o n ,  as  in  the  
"optimum" s o l u t i o n ,  a lx  c o t to n  p ro d u c t io n  on owned c ro p land  u t i l i z e d  
a 2xj. 3Kip-row p a t t e r n  and a i i  c o t to n  p ro d u c tio n  on r e n te d  c ro p land  
a s o l i d  p a t t e r n .  The p e rcen tag e  of each a l lo tm e n t  u t i l i z e d  was a ls o  
s t a b le .  However, th e  acreage  o f fee d  g r a in  p ro d u c t io n  wa3 g r e a t e r  
in  each o f  th e  fo u r  a l t e r n a t i v e  s o lu t io n s ,  and in  one s o lu t io n  the  
beef  cow herd  s iz e  n e a r iy  doubled , in  an o th e r  s o lu t io n  tw ice  as 
Liany m arket hogs were fed  out and th e r e  were no f e e d e r  p ig s  produced 
on the  farm. Moreover, in  two o f  the  s o lu t io n s  ie 3 s  t o t a i  a c re s  of 
c rop land  W3re o p e ra ted  and the  c ro p la n d  u n i t s  in c lu d ed  in  th e  t o t a l  
farm o r g a n iz a t io n  were d i f f e r e n t .
The e ig h t  s o lu t io n s  t h a t  y i e ld e d  n e t  r e tu r n s  w i th in  a range of 
s i x  to  j.2 p e rc e n t  below th e  optimum ieve-. d i f f e r e d  from each o th e r  
by e ruy  12,443 and ranged from 149*555 to  147 ,115 . Compared to  the  
optimum farm  o r g a n iz a t io n ,  s e v e r a l  o f th e se  e ig h t  a l t e r n a t i v e  farm 
o rg a n iz a t io n s  e x h ib i te d  c o n s id e ra b le  s i m i l a r i t y .  For examyie, d e s p i te  
d i f f e r e n c e s  which o c cu rred  in  bo th  th e  t o t a i  a c re s  o p e ra te d  and th e  
c ro p land  u n i t s  o p e ra te d ,  a l l  c o t to n  p ro d u c t io n  on owned c ro p land  
u t i l i z e d  a  2x1 sk ip -row  p a t t e r n  e x c lu s iv e ly ,  and in  a l l  bu t two 
s o lu t io n s  th e  e n t i r e  r e n te d  a l lo tm e n t  a s o l i d  p a t t e r n .  In  a d d i t i o n ,  
compared to  the  "optimum" s o l u t io n ,  f i v e  o f  th e  e ig h t  s o lu t io n s  
re q u i r e d  t h a t  a d d i t i o n a l  l a b o r  be h i r e d ,  3 ix  in c lu d ed  th e  same s iz e
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market hog e n t e r p r i s e ,  and f i v e  in c lu d ed  about th e  3ame s iz e  b e e f  cow 
h e rd ,  b u t ,  t h i s  group of s o lu t io n s  d i f f e r e d  in  th e  t o t a l  ac reage  o f  
c o t to n  and soybean p ro d u c t io n ,  th e  t o t a i  ac reage  and com bination  of 
feed  g ra in s  grown, and th e  so u rces  o f  fee d e r  p ig  supp ly , i t  was a l s o  
found by a c lo s e  e v a lu a t io n  of t h i s  group o f  so x u tio n s  t h a t  whan ^and 
became 3carco r e l a t i v e  to  xabur bo th  fe e d e r  p ig  and corn g ra in  p ro ­
d u c tio n  in c r e a s e d ,  whereas when la b o r  became sc a rc e  r e l a t i v e  to  la n d ,  
a l l  f e e d e r  p ig s  were p u rchased , the  market hog e n te r p r i s e  expanded, 
and p ro d u c t io n  o f r e n te d  c o t to n  a l lo tm e n t  changed from a r c l i d  p a t t e r n  
only  tc  m ostly  a 2x1 3nip-rvw p a t t e r n .
ihe solutions that yielded net returns either with*in a range cf 
-.2 to 29 percent, or greater than 20 percent below the "optimum'1 
level were determined primarily to evaluate the economic effect cf 
imposing rather severe impositions a priori on resource availabilities, 
and on the enterprises and scale of enterprises considered; all of 
■which are related to managerial preference either directly or 
indirectly. For example, within the 12 to 20 percent range of net 
returns, six solutions included the same land and labor availabilities, 
but different livestock combinations, while six solutions included 
different land and labor resource combinations for the same enter­
prise considerations. The rather severe impositions on both resources 
and enterprises resulted in a range of net returns from $46,490 to 
$42,540 over the six to 12 percent range of profitability. The latter 
net returns level was $10,710 below the optimum level. The greatest 
economic effect occurred when the brood cow herd size was expanded
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a priori in conjunction with the sane land and labor resource avail­
abilities. Adding 25 beef cows reduced net returns an average of 
72,700 or vlQS per brood cow added. This occurred at the expense of 
soybean production which, next to cotton, was the most profitable 
enterprise in terns of net returns per acre, as the additional cows 
required that cropland be converted to pasture. I.ext to the cows, 
the most severe economic effect occurred when labor was reduced 
relative to land a priori. Met returns decreased an average of 
about +1,770 for the sane enterprise considerations.
Although it was not specified as ar. objective for this phase of 
the study, alternative solutions were daterained for both Fara II and 
Farm III and compared with their respective Modal 1 optimum solutions. 
For Farm II, fir3t sweet potatoes were eliminated a priori» and then 
both sweet and Irish potatoes were similarly excluded. Met returns 
decreased at first by only 7560, and secondly' by only v2,455; both 
of which were a decrease of less than five percent. For Fara III, 
first the option to retain beef calves for summer grazing following 
winter grazing was removed a priori, and then both the summer and the 
winter calf grazing alternatives were similarly excluded. For each 
additional solution, net returns decreased by only' 7435 and 7860, 
respectively; both of which were less than a six percent decrease.
Comparison of Alternative Adjustment laths - .Specific Objective ^
Leginning with the present fara organization, three sequential 
adjustment paths were determined for the benchmark farm resource 
situation to determine the time period required by each to attain ar.
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optima.: fara or ̂ ar.izaticn. "J\tL zr the pc! justma/.t paths worn determined 
to evaluate different ;lanni.r.~ routes for attainin'* the ’:odel 1 
optimum farm organization that included a herd of 23 beef cows; the 
thiri to evaluate a planning route for attaining an "alternative 
optimum farm organisation" that included a herd of 71 beef co./s.
ihe lirn adjustment path required three years to complete and 
atta -i* ta*ie -l- op ̂ -oxuu ^ a r m  organization* i'ciiowin^J l.*. — .. : a.di,
Lho first major investment would occur she second year and runs-1st of 
investing In and operating ooth a .sarhet hog anu a feeder _g p ro- 
aucimn enterprise simultaneously, An _*.ivestment re. auu—1—ona-̂ . 
orjpiard wuu-.u the., he made for she third year op oration.
the second path also roquireu three year:: to complete and attain 
tho ..odex j. optimum fairs organization. rGxicwin^ this path* the first 
major investment vouxd he durtng the second year for1 a market hog 
enterprise of greater than optimum capacity. This would be foxxowaa 
the third year uy ar. in vestment in both the sews fur a feeder pig 
production enterprise and the purchase of additional crop.-.and (with 
the su'ws utilizing the excess feedxot space).
the first of these two alternative adjustment p-ath3 for attain­
ing the nodal 1 optimum farm organization would be the operator^ 
optimum route, since over the same three year period it would permit 
him to accumulate 0-16,645 more investment capital with which to retire 
debt or increase his standard of living.
The operator had expressed a strong preference for maintaining 
a beef cow herd of 75 cow3. To evaluate the economics of this
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p re fe re n c e ,  a t h i r o  ad jus tm en t p a th  was de te rm ined  th a t  woim-d perm it 
a t t a i n i n g  an " a l t e r n a t i v e  optimum far.a  u rb a n iz a t io n "  t h a t  Inc .aided 75 
b e e f  cows. t h i s  ad jus tm ent pa th  a l s o  r e q u i r e d  th re e  y e a rs  to  com plete , 
but once t h i s  " a l t e r n a t i v e  farm  u rb a n iz a t io n "  was ach iev e d , i t  would 
y i e l d  v5»260 l e s s  n e t  r e tu r n s  a n n u a l ly  than the  ho l e u  i  optimum fana  
o rg a n iz a t io n  t h a t  in c lu d ed  only 23 b e e f  co.v3. I f  t h i s  were com­
pounded a t  s i x  p e r c e n t ,  i t  would be worth v5b,755 a t  th e  end o f j.0 
y e a r3 .  T his  v/ouj.d be a tremendous o p p o r tu n i ty  c o s t  to  pay f o r  main­
t a i n i n g  th e  a d d i t i o n a l  cows.
Conelasions
A few s e l e c t e d  farm ers couxd a f f o r d  to  pay th e  c o s t  o f  a 
d e t a i l e d  l i n e a r  programming a n a ly s i s  o f t h e i r  farm  o p e ra t io n s .
However, th e  r e s u l t s  o f t h i s  s tudy  le a d  to  th e  co n c lu s io n  th a t  i t  
would not be f e a s i b l e  to  o f f e r  a l i n e a r  programming s e r v ic e  to 
i n d iv id u a l  farm ers  on a mass s c a l e ,  i f  the  g o a l  i3  to  de te rm ine  the  
"optimum" farm o r g a n iz a t io n ,  P ro v id in g  such a  s e r v ic e  on a mass s c a le  
would r e q u i r e  t h a t  b o th  c o s ts  and tim e of p r o f e s s io n a l  s p e c i a l i s t s  be 
reduced c o n s id e ra b ly .  C onsequently , 3ome type o f  s h o r t - c u t  must be 
taken  in  the  p ro g r a m in g  p ro cess  by e i t h e r  u t i l i z i n g  "average" d a ta  
to  develop th e  s t r u c t u r a l  c o e f f i c i e n t s  o f th e  programming m odels, or 
by u s in g  reduced  s i z e  programming m a tr ic e s  such as cou ld  be developed 
by p r o f e s s io n a l  farm management s p e c i a l i s t s  w i th in  a r e l a t i v e l y  sh o r t  
t im e .
based  on th e  r e s u l t s  o f t h i s  s tu d y ,  and a c c e p t in g  th e  prem ise 
t h a t  a d e t a i l e d  model based  on the  b e s t  e s t im a te  o f  an in d iv id u a l* s  
perform ance c o e f f i c i e n t s  p ro v id es  th e  optimum s o l u t i o n ,  n e i t h e r  of
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th e  programming s h o r t - c u i s  p rov ide  s u f f i c i e n t l y  s i m i l a r  e n t e r p r i s e  
com bina tions , in  a i l  c ases  examined, th e  s o lu t io n s  based  on ’’a v e ra g e ” 
perform ance c o e f f i c i e n t s  (n o d a l 2) d i f f e r e d  g r e a t ly  from the  assumed 
optimum s o lu t io n s  (houex l ) . They d i f f e r e d  p r im a r i ly  in  the  e n t e r ­
p r i s e s  in c lu d e d ,  bu t  a ls o  were no t C o n s is te n t  in  the  s c a le  o f e n t e r ­
p r i s e s  in c lu d e d ,  o r  in  th e  p ro d u c t io n  a l t e r n a t i v e s  w i th in  e n te r p r i s e s  
t h a t  were in c iu d e a .  Thus, i t  can be concluded t h a t  u s in g  "average" 
d a ta  in  l i e u  of an i n d i v i d u a l ' s  own b e s t  d a ta  i s  nu t a f e a s i b l e  p ro ­
gramming a l t e r n a t i v e  f o r  d e te rm in ing  th e  optimum e n t e r p r i s e  com bination  
f u r  the  in d iv id u a l  f a i r e r ,
in  a l l  cases  examined, th e  reduced  s i z e  programming models 
(i-iouel 3) y i e ld e d  s o lu t io n s  t h a t  approxim ated  the  optimum (model - 0 ,  
a t  l e a s t  to  the  degree p o s s ib le  f o r  th e  a g g re g a t iv e  n a tu re  o f  th e  
re so u rc e  r e s t r a i n t s  u sed , and th e  e n t e r p r i s e  c o n s id e r a t io n s  s p e c i f i e d ,  
The3e s o lu t io n s  were, however, p ro bab ly  n e i t h e r  more nor l e s s  
a c c e p ta b le  th an  cou ld  have been o b ta in e d  by o rd in a ry  b udge ting  
p ro c e d u re s ,  c o n s id e r in g  th e  p l a n n e r ' s  a b i l i t y  to  c o n s t r u c t  the  
a p p ro p r ia te  model and a c c u ra te ly  de term ine  th e  s t r u c t u r a l  c o e f f i c i e n t s  
o f  th e  model. L e s p i te  the  s i m i l a r i t i e s  t h a t  o c cu rred ,  baaed on an 
e n te r p r i s e  com bination  c r i t e r i o n ,  th e  s o lu t io n s  d i f f e r e d  from th e  
optimum s u f f i c i e n t l y  to  be u n a cc ep tab le  s o l u t i o n s ,  f u r t h e r ,  th e  
d i f f e r e n c e s  i n  s o lu t io n s  o b ta in e d  were g r e a t e r  f o r  th e  more complex 
re s o u rc e  s i t u a t i o n s .  Thu3, t h i s  tech n iq u e  i s  r.ot an a c c e p ta b le  
programming a l t e r n a t i v e  f o r  l a t e  m i n i n g  th e  optimum e n te r p r i s e  
com bination fu r  i n d iv id u a l  fa rm s .
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G e n e ra l ly ,  the  changes th a t  occu rred  In  Tam  c r &a n iz a t i c n  due 
to  '’imposed" charges cn e i t h e r  th e  re so u rc e  r e s t r a i n t s  o r e n te r p r i s e  
s p e c i f i c a t i o n s  were p r e d i c t a b l e .  fher. th e  c ro p la n d - la b o r  r a t i o  was 
charged , both  the  acreage  and th e  p ro d u c tio n  p a t t e r n s  of c o t to n  and 
th e  ac reage  o f  soybeans were g e n e ra l ly  the  lucre n o t ic e a b ly  a f f e c t e d ,  
-.l.er. a fe e d e r  r i u p ro d u c tio n  e n t e r p r i s e  was not c o n s id e re d ,  the  
s o lu t io n s  in c lu d ed  an expanded market hog e n t e r p r i s e  and the  on ly  
feed  g r a in  to  be grown was co rn , -lien a minimum s iz e  b e e f  cow he rd  
was imposed on th e  model, soybean ac reage  was s a c r i f i c e d  to  th e  e x te n t  
o f th e  p a s tu re  r e q u ire d  above th e  "optimum" le v e x .  However, d e s p i te  
c o n s id e ra b le  d i f f e r e n c e s  in  th e  a l t e r n a t i v e  farm o r g a n iz a t io n s ,  ne t 
r e tu r n s  d id  no t d ec rease  to  a l a r g e  d eg ree ,  r e l a t i v e l y ,  over ranges  
o f w idely  d iv e rg e n t  farm  o r g a n iz a t io n s .  Thi3 lea d s  t o  the  c o n c lu s io n  
t h a t  i t  would be more a p p ro p r ia te  to  program a s e r i e s  o f s o lu t io n s  
r a t h e r  th an  j u s t  de te rm ine  one optimum s o lu t io n  fo r  an in d iv id u a l  
fa rm er.
From a practical, economic point of view, the path by which a 
farmer can and should adjust his farm organization is a3 important 
to him as just knowing what his optimum farm organization ought to 
be. knowledge of the alternative adjustment paths and planning 
horizons provides a oasis by which he can evaluate the economic 
effect3 of sexecting different alternatives and thereby select the 
appropriate path of adjustment, based on the limited analysis made 
in this study, this should be made am important part of a programming 
analysis for an individual fanner, and could be accomplished effect­
ively without resorting to a completely dynamic analysis.
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D e ta i le d  programming models r e q u i r e  ex trem ely  p r e c i s e  in p u t -  
c u tp u t  d a ta .  The L o u is ia n a  r a n i  b u s in e s s  A nalysis  Program rec o rd s  c f  
each o f th e  c a s3 farms d id  not meet t h i s  d a ta  requ irem en t t o t a l l y ,  
and had to  be supp-Lamented w ith  d a ta  ob ta in ed  in  p e rso n a l  consUj.tat*on 
w ith  each fa rm er. Data were u n a v a i la b le  on _abor u t i l i z a t i o n  by 
e n t e r p r i s e  and time p e r io d  o f  jo b  perfenhance  f u r  a i i  unpaid  l a b o r ,  
power and machinery c o s ts  were 4.033 than p r e c i s e  fo r  some e n te r p r i s e s  
such as p a s tu r e  and hay .uahing, ar.d c a t t l e  g raz in g  days on d i f f e r e n t  
f o r a y33 were not s u f f i c i e n t l y '  p r e c i s e .  T his  was p a r t i a l l y '  a faun t o f 
the  system , s in c e  i t  p ro v id es  f o r  d i r e c t  e n t e r p r i s e  c o s t in g  on ly , 
r a t h e r  than  com plete  e n te r p r i s e  a l l o c a t i o n  o f a l l  j o i n t  in p u ts ;  only 
a double e n try  system  can p ro v id e  th e  l a t t e r ,  however, an a ttachm ent 
cou ld  be in c o rp o ra te d  w ith in  th e  L o u is ia n a  F a ra  b u s in e s s  A nalysis 
iroyram  t h a t  would perm it the  farm er to  re c o rd  th e  u t i l i z a t i o n  of 
j o i n t  in p u ts  by e n t e r p r i s e  and tim e p e r io d  of job  perfcrr.iar.ee t h a t  
would not be overly ' burdensome f o r  the  farm er to  keep , s in c e  many 
fa rm ers  keen such d a ta  in  a "p ocke t '’ j o u r n a l .  Farmers would have to  
be educa ted  t o  th e  need f o r  such d a ta ,  however, b e fo re  i t  would 
in c re a s e  th e  u t i l i t y  o f L o u is ia n a  Fara  D usiness Analy3i3 P ro ’ran  
re c o rd s  d a ta  f o r  d e t a i l e d  farm p la n n in g ,  R e g a rd le s s ,  a l l  r e q u i r e d  
d a ta  cou ld  n e v e r  be o b ta in ed  from th e  rec o rd s  d i r e c t l y ,  s in c e  
p o t e n t i a l l y  f e a s i b l e  e n t e r p r i s e  in p u t - o u tp u t  d a ta  would remain to 
be e s t im a te d .
Implications
Although th e  r e 3 u l t3  o f th i3  s tudy  p rov ide  l i t t l e  b a s i s  f o r  
optimum fo r  th e  d i r e c t  use  o f  l i n e a r  programming as a farm  management
20/,
s s r v i c e ,  the;.' do, hcw sver, s u r e s t  p o t e n t i a l  u se s  of th e  l i n e a r  p ro -  
pranuin ;’ techn iq ue  f o r  i n d iv id u a l  f a m  p l a m i r . ’ .
A f a i r l y  wids ranpe o f  a l t e r n a t i v e  farm o r g a n iz a t io n s  appears  
to  be a c c e p ta b le  by a n e t  r e t u r n s  c r i t e r i o n .  This cou ld  mean th a t  a 
reduced s i z e  model mi.pht p ro v id e  an optimum s o lu t io n  . ; i t h in  an 
a c c e p ta b le  rar.^e o f  p r o f i t a b i L i t y ,  o c r . s i d e r i r ’ th e  p l a n n e r 's  a b i l i t y  
to  c o n s t r u c t  th e  a p p ro p r ia te  d e t a i l e d  model and accuraoexy determ ine  
th e  s t r u c t u r a l  c o e f f i c i e n t s  o f th e  d e t a i l e d  nouex, ih e  q u e s t io n  
rem ains , however, of whether the  b e n e f i t s  o f  u s in ^  the  reduced s i z e  
luouex p ro u>ra;.i.ain0 p rocedure  wI-lI  exceed the  c o s t s  o f p ro v id in g  t h i s  
ty ;e  on' .Linear ; ro jrat.iiiin^ se i 'v ic e  to fa rm e rs .
'Joint; uh is  m a t te r  type  programming model th e  farm p la n n e r  could 
c e r t a i i u y  de te rm ine  a. s o lu t io n  in  no isore t i n e  than  wouxd norm ally  
be 3psnt in  bud g e tin ^  a farm  s i t u a t i o n ,  and co iud  expec t the  s o lu t io n  
to  be a t  least as a c c e p ta b le  as a budgeted s o l u t io n .  The p ro jram uing  
p rocedure  wcuxu have th e  added ad van tage , however, o f  p e r m i t t in g  a 
number o f v a r i a t i o n s  in  th e  s o lu t io n  to  be de te rm ined  w ith in  a very  
sh o r t  p e r io d  o f  t im e . T his  would p ro v id e  the  f a m e r  w ith  a pacx.a{pe 
o f s o lu t io n s  f o r  e v a lu a t io n ,  which t h i s  s tu d y  has shown to  be 
d e s i r a b l e  a3 i t  p e rm its  him to  q u a n t i t a t i v e l y  e v a lu a te  h i3  p re f e r e n c e s .
A j r c  ̂ ramain^ s e r v ic e  u t i l i z i n g  t h i s  type  of rnodej. would r e q u i r e  
the  s e r v ic e s  o f p r o f e s s i o n a l  farm  management s p e c i a l i s t s  who were 
q u i te  f a m i l i a r  w ith  the  i n d i v i d u a l ’s s i t u a t i o n ,  and cou ld  become 
c o s t l y .  The c o 3 ts  f o r  ouch a s e r v ic e  co u ld  be m inim ized, however,
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by d evelop ing  a Get o f  s t r u c t u r a l  mcue.i.a at.d e s t a b l i s h i n g  a "da ta  
bank" of s n t e r p r i s e  c o e f f i c i e n t s  f o r  t y p ic a l  i i m  re so u rc e  s i t u a t i o n s  
which couud be t a i l o r e d  to  th e  in d iv id u a l  f a r a  s i t u a t i o n ,  ihe  
Louisiana, farm b u s in e s s  A nalysis r e c o rd s  . r o 0ram cu iud  c o n t r ib u te  
m a t e r i a l l y  to  such a ' 'd a ta  bam." i f  s u f f i c i e n t  a t t e n t i o n  i s  d i r e c te d  
to r e c o rd in g  da.La as p ro v id ed  fo r  w ith in  th e  program. This wouid 
g re a t ry  reduce the  s p e c i a l i s t ' s  time requ irem en t f o r  s t r u c tu r i n g  
the p la n n in g  me d e l  to be used . b ;ed in  t i i i s  m auier t h i s  type s e rv ic e  
couxd enhance the  e f f e c t iv e n e s s  o f th e  man a pens no s p e c i a l i s e
in  a s s i s t i n g  t
iiie moj-uticuj dt3wer;*uj;ed dru-* detaixad :^dexz ba3^d oil 
'tsverajc" performance data (nodcm ?.j uare tooa^^y unacjeptabxe on a:; 
enterprise combination criterion, he./ever, the results of this study 
suggest a potential indirect use for this type programming procedure 
in individual farm planning.
A .veil, d e f in e d  s e t  o f benchmark re s o u rc e  s i t u a t i o n s  co iu d  be 
e s t a b l i s h e d  f o r  t y p i c a l y  d i f f e r e n t  systems o f  farm ing ana used  as a 
b a s i s  f o r  develop ing  a sound "da ta  bard:". However, t h i s  would r e q u i r e  
c o n s id e ra b le  s t r a t i f i c a t i o n  on th e  b a s i s  o f 30L l, l e v e l  o f techno logy , 
and e n t e r p r i s e  p ro d u c t io n  o p p o r tu n i t i e s .  The benchmark s i t u a t i o n s  
cou ld  be programmed i n d iv i d u a l l y  and a range  o f  a l t e r n a t i v e  farm 
o rg a n iz a t io n s  de te rm ined  from v a r i a t i o n s  in  th e  re so u rc e  r e s t r a i n t s  
and p ro d u c t io n  o p p o r t u n i t i e s .  This would p ro v id e  th e  farm p la n n e r  
w ith  in c re a s e d  knowledge re g a rd in g  th e  f a c t o r s  t h a t  a f f e c t  farm 
o rg a n iz a t io n  and th e  k in d  o f  e f f e c t  th e  f a c t o r ( 3 )  have on a p a r t i c u ­
l a r  c h o ic e ,  and th e re b y  in c re a s e  h i s  e f f e c t i v e n e s s  i n  d e te rm in in g
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which a l t e r n a t i v e s  to  c o n s id e r  in  a budget a n a ly s i s  f o r  a p a r t i c u l a r  
Tana s i t u a t i o n .  A d d i t io n a l ly ,  as p r i c e  r e l a t i o n s h i p s ,  p ro d u c tio n  
tech no lo gy , o r governm ental r e g u la t io n s  changed, th e s e  benchmark 
s o lu t io n s  could be updated  r e a d i ly  w ith  r e l a t i v e l y  low co s t  p e rso n n e l 
to  p ro v id e  th e  farm p la n n e r  w ith  a sound b a s i s  l o r  making recoamen- 
d a tio n 3  l o r  Cano r e - o r g a n iz a t i o n .  These saao benchmark s i t u a t i o n s  
could a ls u  be used very  e f f e c t i v e l y  to  determ ine  a s e t  of p r o f i t a b l e  
ad jus tm en t p a th s  t h a t  f a r a e r s  w ith  s im i l a r  re so u rce  s i t u a t i o n s  couxd 
foxlow.
T h is  type  o f programming s e r v ic e  cou ld  prove to  be very  expensive 
as not onxy would a sound "d a ta  ban*." o f t e c h n ic a l  c o e f f i c i e n t s  need to  
be e s ta b x ish e d  i n i t i a l l y ,  but vouxd need to  be updated  as new te c h ­
nology became known. however, th e  c o s t  couxu be reduced  i f  th e  d a ta  
could da o b ta in ed  r e a d i ly  i’ro u  the  re c u x ts  o f an e f f e c t i v e ,  cn -go ing  
farm b u s in e s s  re c o rd s  and a n a ly s i s  program, such as th e  L ou is iana  
far;,. Lusineee  Anaxysi3 Program. T his would r e q u i r e  e f f e c t i v e  c o o rd i­
n a t io n  between the  f a r a  management r e s e a r c h e r  and th e  f a r a  management 
e x te n s io n  s p e c i a l i s t ,  w ith  the  form er having th e  r o l e  o f de te rm in ing  
what t e c h n i c a l  c o e f f i c i e n t s  a re  needed; and in  what form, and th e  
l a t t e r ' s  r o le  b e in g  t h a t  o f  e d u ca tin g  th e  f a r a  manager to  m a in ta in  
a p p ro p r ia te  farm  b u s in e ss  re c o rd s  and a s s i s t i n g  him t o  make sound 
o p e ra t io n a l  and o r g a n iz a t io n a l  d e c i s io n s .  Although t h i s  endeavor 
might prove to  be h ig h  c o s t ,  even w ith  a farm b u s in e ss  rec o rd s  program 
sup p ly ing  most o f  th e  d a ta  f o r  th e  ’’bank", i t  cou ld  be j u s t i f i e d  i f  
emphasis i s  to  be p la c e d  on p ro v id in g  farm ers  w ith  th e  most in te n s iv e  
a s s i s t a n c e  p o s s ib l e  i n  making econom ically  sound management d e c i s io n s .
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The following list of descriptive names identify the resource 
restraints and enterprises or activities designated by the respective 
































Returns over specified costs 
























Cropland acres owned 
Irrigation control 
Acres permanent pasture 
Cropland to pasture transfer 
Acres wheat allotment
Feed grains for feed (bushels com equivalent)
Com grain produced (bushel)
(continued)





33 High-energy corn silage produced (ton)
34 Grain sorghum produced (bushel)
35 Feeder pig supply (head)
36 Beef cow herd control
37 Basic hog feedlot capacity (300 head)
Cotton allotment owned (acres):
38 Domestic allotment control
39 Minimum production required
40 Mandatory diversion required
41 Additional production or diversion
42 Jkip-fallow control (4x4)
43 Cropland rented (100 acre tract)
Cotton allotment rented (100 acre tract):
44 Domestic allotment control
45 Minimum production required
46 Mandatory diversion required
47 Additional production or diversion
48 Skip-falxow control (4x4)
49 Cropland rented (80 acre tract)
Cotton allotment rented (80 acre tract):
50 Domestic allotment control
51 Minimum production required
52 Additional production
53 doybean acreage control
54 Irrigated acres
55 Additional hog feedxot capacity (300 head)
56 Hire labor control
57 Purchase cropland control
58 Cotton allotment purchased: Minimum production control
59 Additional production control
60 Domestic allotment control




2 Minimum production control
3 Minimum production (solid)
4 Minimum production (2x1 skip-row)
(continued)
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Enterprises and/or Activities 
Column number Identification
5 Minimum production (4*4 skip-row)
6 Additional production (solid)
7 Additional production (2x1 skip-row)
8 Additional production (4x4 skip-row)
9 Additional diversion
10 Jkip-row fallow (4x4)
Cotton (100 acre rented tract):
11 Minimum production control
12 Minimum production (solid)
13 Minimum production (2x1 skip-row)
14 Minimum production (4x4 skip-row)
15 Additional production (solid)
16 Additional production (2x1 skip-row)
17 Additional production (4x4 skip-row)
18 Additional diversion
19 Skip-row fallow (4x4)
Cotton (80 acre rented tract);
20 Minimum production control
21 Minimum production (solid)
22 Minimum production (2x1 skip-row)
23 Minimum production (4x4 skip-row)
24 Additional production (solid)
25 Additional production (2x1 skip-row)
26 Additional production (4x4 skip-row)
Cotton (irrigated cropland):
27 Minimum production (solid)
28 Additional production (solid)
29 Soybeans: owned cropland
30 100 acre rented tract
31 80 acre rented tract
32 Wheat for grain
33 Cow-calf beef herd
34 Crain sorghum production
35 dell grain sorghum
36 Corn grain production (non-irrigated)
37 Corn grain production (irrigated)
38 High-energy corn silage (non-irrigated)
39 High-energy corn silage (irrigated)
40 Purchase corn grain
41 Sell c o m  grain
42 Market hog production (basic)
43 Purchase feeder pigs
(continued)
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Enterprises and/or Activities 
Column number Identification
41 Raise feeder pigs
45 Beef feedlot (312 bead per year)46 Cropland to pasture transfer
47 Transfer corn grain to feed
48 Transfer grain sorghum to feed
49 Purchase irrigation equipment
50 Additional market hog production
51 Hire second full-time man
52 Purchase cropland 
Purchased cotton allotment:
53 Minimum production control
54 Additional production control
Appendix Table 1A. Matrix of Elements for Planning Model 1 and Model 2, Farm I
Row Column Element Row Column ElementModel 1 Model 2 Model 1 Model 2
2 1 190.0 190.0 30 1 65.0 65.0
3 1 220.0 220.0 31 1 0.0 0.0
4 1 300.0 300.0 32 1 0.0 0.0
5 1 320.0 320.0 33 1 0.0 0.0
6 1 380.0 380.0 34 1 0.0 0.0
7 1 400.0 400.0 35 1 0.0 0,0
8 1 350.0 350.0 36 1 3.0 3.0
9 1 350.0 350.0 37 1 1.0 1.0
10 1 270.0 270.0 38 1 61.8 61.8
11 1 360.0 360.0 39 1 0.0 0.0
12 1 360.0 360.0 40 1 0.0 0.0
13 1 100.0 100.0 a 1 0.0 0.0
14 1 260.0 260.0 42 1 0.0 0.0
15 1 290.0 290.0 43 1 0.0 0.0
16 1 360.0 360.0 44 1 42.6 42.6
17 1 360.0 360.0 45 1 0.0 0.0
18 1 430.0 430.0 46 1 0.0 0.0
19 1 450.0 450.0 47 1 0.0 0.0
20 1 380.0 380.0 43 1 0.0 0.0
21 1 400.0 400.0 49 1 0.0 0.0
i 22 1 330.0 330.0 50 1 21.1 21.1
23 1 410.0 410.0 51 1 0.0 0.0
24 1 410.0 410.0 52 1 0.0 0.0
25 1 180.0 180.0 53 1 0.0 0.0
26 1 420.0 420.0 54 1 0.0 0.0
27 1 80.0 80.0 55 1 1.0 1.0
28 1 58.0 58.0 56 1 1.0 1.0































Model 1 Model 2 now oo-Lunm Model 1 Model 2
0.0 0.0 20 3 .62 .90
0.0 0.0 21 3 .62 .26
0.0 0.0 22 3 .72 .46
23 3 1.07 .71
61.8 61.8 24 3 1.07 .98
—61.8 -61.8 25 3 .22 .25
- 1.0 - 1.0 26 3 1.5372 1.5372
- 1.0 - 1.0 39 3 1.0 1.0
40 3 -.0768 -.0768
225*58 225.52 41 3 -.4611 -.4611
•36 .31
.36 .27 1 4 266.94 267.76
.41 .46 2 4 .48 .43
.46 .75 3 4 . 48 .39
.72 1.60 4 4 .56 .58
.62 .83 5 4 .63 -L.20
.62 .90 6 4 1.01 2.40
.62 .26 7 4 .83 1.24
.72 .46 8 4 -87 1.35
1.07 .71 9 4 .82 • 41
1.07 .98 10 4 -98 .52
.22 .25 11 4 1.47 .7x
.36 .31 12 4 1-47 1.14
.36 .27 13 4 .31 .37
.41 .46 14 4 .48 .43
.46 .75 15 4 .48 .39
.72 1.60 16 4 .56 .58




























Model 1 Model 2 now uoxumn Model 1 Model 2
1.01 2.40 15 5 .51 .31
.83 1.24 16 5 .60 .54
.87 1.35 17 5 .67 .87
.82 .41 18 5 .94 1.88
.98 .52 19 5 .89 1.49
1.47 .71 20 5 1.02 1.60
1.47 1.14 21 5 .86 .91
.31 .37 22 5 1.03 .81
2.0372 2.0372 23 5 1.54 • 84
1.0 1.0 24 5 1.55 1.15
-.0768 -.0768 25 5 •32 .30-.4611 -.4611 26 5 2.5372 2.5372
39 5 1.0 1.0
257.32 256.25 40 5 -.0768 -.0768
.51 .36 a 5 -.4611 -.4611
.51 •31 42 5 -.5372 -.5372
.60 .54
.67 .87 1 6 103.68 103.67
.94 1.88 2 6 .36 .31
.89 1.49 3 6 .36 .27
1.02 1.60 4 6 .41 .46
.86 .91 5 6 .46 .75
1.03 .81 6 6 .72 1.60
1.54 .84 7 6 .62 .83
1.55 1.15 8 6 .62 .90
.32 -30 9 6 .62 .26




















Model 1_______ Model 2
1.07 .71 : 13
1.07 .98 : 14
.22 .25 : 15
.36 .31 : 16
.36 . 27 : 17
. U  .46 : 18
.46 .75 : 19
.72 1.60 : 20
.62 . 83 : 21
.62 .90 : 22
.62 . 26 : 23
.72 .46 : 24
1.07 .71 : 25
1.07 . 98 : 26
.22 .25 : 411.0 1.0 :
: 1
145.04 145-91 : 2
.48 . 43 : 3
.48 .39 : 4
.56 .58 : 5
.63 1.20 : 6
1.01 2.40 : 7
.83 1.24 : 8
.87 1.35 : 9
.82 . a  : 10
.98 .52 : U
1.47 .71 : 12
1.47 1.14 : 13
________Element______






















































Model 1 Model 2 no* ooxumn Model 1 Model 2
.51 .36 2 12 .36 .31
.51 .31 3 12 .36 .27
.60 .54 4 12 .41 .46
.67 .87 5 12 -46 .75
.94 1.88 6 12 .72 1.60
.89 1.49 7 12 .62 .83
1.02 1.60 8 12 .62 .90
.86 .91 9 12 .62 .26
1.03 .81 10 12 .72 .46
1.54 .84 11 12 1.07 .71
1.55 1.15 12 12 1.07 .98
.32 .30 13 12 .22 .25
1.0 1.0 14 12 .36 .31
1.0 1.0 15 12 .36 .27
16 12 .41 .46
53* AO 52.95 17 12 .46 .75
-1.0 -1.0 18 12 .72 1.60
1.0 1.0 19 ±2 .62 .83
20 12 .62 .90
-1.0 -1.0 21 12 .62 .26
1.0 1.0 22 12 .72 .46
1.0 1.0 23 12 1.07 .71
24 12 1.07 .98
-100.0 -100.0 25 12 .22 .25
42.6 42.6 43 12 1.5375 1.5375
-42.6 -42.6 45 12 1.0 1.0
46 12 -.0768 -.0768







































131.00 133.99 A. 14 124.81 126.13
.IS .43 2 14 .51 -36
.48 .39 3 14 .51 .31
.56 •48 4 14 .60 .54
.63 1.20 5 14 .67 .87
1.01 2.40 6 14 .94 1.88
.83 1.24 7 14 .89 1.49
.87 1.35 8 14 1.02 1.60
.82 .41 9 14 .86 .91
.98 • 52 10 14 1.03 .81
1.47 .71 11 14 1.54 .84
1.47 1.14 12 14 1.55 1.15
.31 .37 13 14 .32 .30
•48 .43 14 14 .51 .36
.48 .39 15 14 .51 .31
.56 • 58 16 14 .60 .54
.63 1.20 17 14 .67 .87
1.01 2.40 IB 14 .94 1.88
.83 1.24 19 14 .89 1.49
.87 1.35 20 14 1.02 1.60
.82 .41 21 14 .86 .91
.98 .52 22 14 1.03 .81
1.47 .71 23 14 1.54 .84
1.47 1.14 24 14 x.55 1.15
.31 •37 25 14 .32 .30
2.0375 2.0375 43 14 2.5375 2.5375
1.0 1.0 45 14 1.0 1.0
-.0768 -.0768 46 14 -.0768 -.0768





























Model 1 Model 2 now ooxman Model 1 Model
-.5375 -.5375 X 16 48.73 51.762 16 .43 .43
32.24 33.96 3 16 *48 .39
.36 .31 4 16 .56 .56
.36 .27 5 16 .63 1.20
.41 .46 6 16 1.01 2.40
.46 .75 7 16 .83 1.24
.72 1.60 8 16 .87 1.35.62 00t 9 16 .82 .a.62 .90 10 16 .98 .52.62 .26 11 16 1.47 .71
.72 .46 12 16 1.47 1.14
1.07 .71 13 16 .31 .37
1.07 .96 14 16 .48 .43
.22 .25 15 16 .48 .39
.36 .31 16 16 .56 .58
.36 .27 17 16 .63 1.20
.41 .46 IS 16 1.01 2.40
.46 .75 19 16 .33 1.24
.72 1.60 20 16 .87 1.35.62 .63 21 16 .82 .41.62 .90 22 16 .98 .52.62 .26 23 16 1.47 .71
-72 .46 24 16 1.47 1*14
1.07 .71 25 16 .31 .37
1.07 .98 43 16 0.5 0.5






























Model 1 2- Kotf Column Model 1
.fijgasnl.
Model 2
42.54 43.90 1 18 35.22 34.77
.51 .36 46 18 -1.0 -1.0
.51 .31 47 18 1.0 1.0
.60 .54
.67 .87 43 19 -1.0 -1.0
• 94 1.38 46 19 1.0 1.0
.89 1.49 46 19 1.0 1.0
1.02 1.60
.86 .91 49 20 -80.0 -80.0
1.03 .81 50 20 21.1 21.1
1.54 •84 51 20 -21.1 -21.1
1.55 1.15 52 20 -9.6 — 9.8
.32 .30
.51 .36 i 21 94.86 96.71
.51 .31 2 21 -36 .31.60 .54 3 21 .36 .27
.67 .87 4 21 .41 .46
.94 1.88 5 21 . 46 .75
.89 1.49 6 21 .72 1.60
1.02 1.60 7 21 .62 .83
.86 .91 8 21 .62 • 90
1.03 .81 9 21 .62 .26
1.54 • 84 10 21 .72 .46
1.55 1.15 11 21 1.07 .71
.32 .30 12 21 1.07 .98































Model 1 Model 2 now Model 1 Model
.36 .27 16 22 .56 .58
• a .46 17 22 .63 1.20.46 -75 18 22 1.01 2.40
.72 1.60 19 22 .83 1.24.62 .83 20 22 .87 1.35.62 -90 21 22 .82 .41.62 .26 22 22 .98 .52
.72 .46 23 22 1.47 .71
1.07 .71 24 22 1.47 1.14
1.07 -98 25 22 .31 • 37.22 .25 49 22 1.5 1.51.0 1.0 51 22 1.0 1.01.0 1.0
1 23 102.18 103.71
107.89 HI. 09 2 23 .51 .36
.48 .43 3 23 ■ 51 .31
.48 .39 4 23 .60 .54
.56 .58 5 23 -67 .87
.63 1.20 6 23 -94 1.88
1.01 2.40 7 23 .89 1.49
.83 1.24 8 23 1.02 1.60
.87 1-35 9 23 .86 .91
.82 .a 10 23 1.03 .81
.98 .52 11 23 1.54 .84
1.47 .71 12 23 1.55 1.15
1.47 1.14 13 23 32 .30
.31 .37 14 23 .51 .36
.48 .43 15 23 .51 .31
































Modal 1 Madsi 2 now uoxumn
£Iemant
Model 1 Kodex 2
.67 .87 18 2k .72 1.60
.94 1.88 19 24 .62 f'ttoi
.69 1.49 20 24 .62 -90
1.02 1.60 21 24 .62 .26
.86 .91 22 24 .72 .46
1.03 .8x 23 21 x.Q7 .71
1.54 .84 24 24 1.07 .98
1.55 1.15 25 24 .22 .25
.32 .30 49 24 1.0 1.0
2.0 2.0 52 24 1.0 1.0
2.0 l.C
1 25 35.37 38.57
22.34 24.19 2 25 • 18 .43
.36 .31 3 25 .48 -39
.36 .27 4 25 • 56 .58.a .46 5 25 .63 1.20
•46 • 75 6 25 1.01 2.40
.72 1.60 7 25 .83 1.24.62 .83 8 25 .87 1.35.62 .90 9 25 .82 .41
.62 .26 10 25 -98 .52
.72 .46 11 25 1.47 -71
1.07 • 71 12 25 1.47 1.14
1.07 .98 13 25 .31 .37
.22 .25 14 25 .1+6 .43.36 .31 15 25 .48 .39
.36 .27 16 25 .56 .58
.41 .46 17 25 .63 1.20



























Model 1 Model 2 Row Column
Element
Model 1 Modal 2
.83 1.24 20 26 1.02 1.60
.87 1.35 21 26 .86 .91
.82 .41 22 26 1.03 .81
.98 .52 23 26 1*54 .84
1.47 .71 24 26 1.55 1.15
1.47 1.14 25 26 .32 .30
.31 .37 49 26 2.0 2.0
1.5 1.5 52 26 1.0 1.0
1.0 1.0
1 27 256.60 258.75
29.66 31.19 2 27 .62 .64
.51 .36 3 27 .62 .60
.51 .31 4 27 1.00 COr-•
.60 .54 5 27 .58 .90
.67 .87 6 27 1.36 1.41
.94 1.88 7 27 3-32 3.45
.89 1.49 8 27 4.33 4.49
1.02 1.60 9 27 2.66 2.75
.86 .91 10 27 .27 .28
1.03 .81 il 27 .67 .69
1.54 .84 12 27 .92 • 95
1.55 1.15 13 27 .30 .31
.32 •30 14 27 .62 .64
.51 .36 15 27 .62 .60
.51 .31 16 27 1.00 .78
.60 .54 17 27 .58 .90
.67 .87 IS 27 1.36 1.41
.94 1.68 19 27 3.32 3.45






























Model 1 Model 2 now Loiumn Model 1 Model
2.66 2.75 18 28 1.36 1.41
.27 .28 19 28 3.32 3-45
.67 .69 20 28 4.33 4.49
.92 .95 21 28 2.66 2.75
.30 .31 22 28 .27 .28
1.5372 1.5372 23 28 -67 .69
1.0 1.0 24 28 .92 • 95
-.0768 -.0768 25 28 .30 .31
-.4611 -.4611 41 28 1.0 1.0
1.0 1.0 54 28 1.0 1.0
136.70 136.90 1 29 62.41 64.25
.62 .64 2 29 .31 .28.62 .60 3 29 .31 .28
1.00 .78 4 29 .37 .44
.58 .90 5 29 .79 •38
1.36 1.41 6 29 .82 1.28
3.32 3.45 7 29 .72 .89
4.33 4.49 8 29 .56 .26
2.66 2.75 10 29 .06 .15
.27 .28 11 29 .37 .41
.67 .69 12 29 .37 .39
• 92 .95 13 29 .19 .24
.30 .31 14 29 .31 .28
.62 .64 15 29 .31 .28
.62 .60 16 29 .37 .44
1.00 00r-* 17 29 .79 •38































Model 1 Model 2 Row Column Model 1 Model
•72 .89 22 30 .06 .15.56 .26 23 30 .37 •a.06 .15 24 30 .37 .39
.37 -41 25 30 .19 .24
.37 .39 43 30 1.0 1.0
.19 .24
1.0 1.0 1 31 37.09 38.92
-1.0 -1.0 2 31 .31 .28
3 31 .31 .28
12.47 44.30 4 31 .37 • 44
.31 .28 5 31 .79 .38
.31 .28 6 31 .82 1.28
.37 .44 7 31 .72 .89
.79 .38 8 31 .56 .26
.82 1.28 10 31 .06 .15
.72 .89 11 31 .37 • 41.56 .26 12 31 .37 .39
.06 .15 13 31 .19 .24
.37 .a 14 31 .31 .28
.37 .39 15 31 .31 .28
.19 .24 16 31 .37 .44
.31 .28 17 31 .79 .38
•31 .28 18 31 .82 1.28
.37 .44 19 31 .72 .89
.79 .38 20 31 .56 .26
.82 1.28 22 31 .06 .15
.72 .89 23 31 .37 .41






























Model 1 Model 2 Row Column
Element
Model 1 Model 2
.19 • 2A 12 33 10.1 12.6
1.0 1.0 13 33 1.8 7.3
11 33 11.7 32.3
21.37 23.73 15 33 11.0 31.5
.50 .26 16 33 18.2 29.8
•AO .26 17 33 8.9 20.1
0.0 .31 18 33 2.5 6.6
.38 1.37 19 33 33.3 36.6
.66 0.0 20 33 6.5 20.5
.50 .26 21 33 9.2 31.9
.A0 .26 22 33 16.1 13.8
0.0 .31 23 33 10.1 18.7
.38 1.37 21 33 16.1 19.9
.66 0.0 25 33 15.1 22.5
1.0 1.0 28 33 58.0 58.0
1.0 1.0 36 33 1.0 1.0
793.52 797.51 1 31 -30.23 -30.63
5.8 8.8 2 31 .33 0.0
6.7 11.0 3 31 .60 0.0
11.8 19.2 1 31 .61 .26
6.7 8.9 5 31 • 58 .70
2.2 1.0 6 31 .59 1.36
30.6 28.1 7 31 .03 1.36
6.5 18.0 8 31 .19 .60
8.3 23.7 9 31 .62 .79
12.8 5.1 10 31 .71 .27




























Model 1 Model 2 Model 1 Model
.39 0.0 13 36 0.0 .11
.06 0.0 14 36 .40 -38
.33 0.0 15 36 .65 -38
.60 0.0 16 36 1.08 1.41
.64 .26 17 36 .20 .96
.58 .70 18 36 0.0 *44
.59 1.36 21 36 1.68 .76
.03 1.36 22 36 1.04 .37
.19 .60 23 36 0.0 .21.62 .79 24 36 0.0 .21
.71 .27 25 36 0.0 .11
.40 0.0 26 36 i.O 1.0
.39 0.0 32 36 -72.0 -72.0
.06 0.0
i.O 1.0 i 37 -52.70 -47.06
-70.0 -70.0 2 37 -58 .77
3 37 1.05 .77
1.06 1.06 4 37 1.18 2.88
1.0 1.0 5 37 .20 1.97
6 37 3-46 .91
-39.05 -35.56 7 37 5*19 5.15
.40 .38 8 37 .75 0.0
.65 .38 9 37 2.02 1.57
1.08 1.41 10 37 1.10 .75
.20 .96 11 37 0.00 .43
0.0 .44 12 37 0.00 .43
1.68 .76 13 37 0.00 .23
1.04 .37 14 37 .58 .77
0.0 .21 15 37 1.05 .77
































Modal 1 Model 2 ooxumn Model 1 Model
.20 1.97 IS 38 0.00 .39
3.46 .91 20 36 0.00 .98
5.19 5.15 21 38 3.40 2.93
.75 0.00 22 38 1.04 0.00
2.02 1.57 23 3e 0.00 .19
1.10 .75 24 38 0.00 .19
0.00 .43 25 38 0.00 .10
0.00 .43 26 38 1.0 1.0
0.00 .23 33 38 -11.0 -11.0
1.0 1.0
-100.0 -100.0 1 39 -74.09 -69.21
1.0 i.O 2 39 .58 .63
3 39 1.05 .63
-57.11 -53.92 4 39 1.18 2.35
.40 .33 5 39 .20 1.61
.65 .33 6 39 3.46 .74
1.08 1.24 7 39 5.19 4.21
.20 .85 8 39 .75 1.85
0.00 .39 9 39 3.90 5.55
0.00 .98 10 39 1.10 0.00
3.40 2.93 U 39 0.00 .35
1.04 0.00 12 39 0.00 •35
0.00 .19 13 39 0.00 .19
0.00 .19 14 39 .58 .63
0.00 .10 15 39 1.05 .63
.40 .33 16 39 1.18 2.35
.65 .33 17 39 .20 1.61
1.08 1.24 18 39 3.46 .74
.20 .85 19 39 5.19 4.21
(continued)
Appendix Table 1A. (continued)
Hour Column Element How Column ElementModel 1 Model 2 Model 1 Model 2
20 39 .75 1.85 13 42 4-9 10.2
21 39 3.90 5.55 14 42 38.7 51.1
22 39 1.10 0.00 15 42 35.0 46.3
23 39 0.00 .35 16 42 38.7 51.1
24 39 0.00 .35 17 42 37.5 49.5
25 39 0.00 .19 IS 42 38.7 51.126 39 1.0 1.0 19 42 37.5 49.5
33 39 -15.0 -15.0 20 42 38.7 51.1
54 39 1.0 1.0 21 42 38.7 51.1
22 42 37.5 49.5
1 40 -1.47 -1.47 23 42 38.7 51.1
31 40 -i.O -1.0 24 42 37-5 49-5
25 42 38.8 51.x
1 41 1.21 1.21 31 42 7,235.0 6,840.0
32 a 1.0 1.0 35 42 585.0 585.0
37 42 1.0 1.0
1 42 32,919.60 33,130.91
2 42 4.8 10.3 1 43 -32.15 -32.15
3 42 4.3 9.3 35 43 -1.0 -1.0
4 42 4*8 10.2
5 42 4.7 9.9 1 44 -141.42 -138.10
6 42 4.8 10.2 2 44 1.16 1.16
7 42 4.7 9.9 3 44 1.16 1.16
& 42 4.8 10.2 4 44 1-54 1.54
9 42 4*8 10.2 5 44 1.58 1.58
10 42 4.7 9.9 6 44 1.84 1.84
U 42 4.8 10.2 7 44 1.87 1.87
12 42 4.7 9.9 8 44 1.93 1.93
(continued)
Appendix Table 1A. (continued)
Row Column Element Row Column ElementModel 1 Model 2 Model 1 Model 2
9 44 2.11 2.11 9 45 29.3 29.3
10 44 1.93 1.93 10 45 26.7 26.7
11 44 1.84 1.84 u 45 25.3 25.3
12 44 1.64 1.64 12 45 22.7 22.7
13 44 .98 .98 13 45 13.3 13.3
14 44 2.97 2.97 14 45 69.4 69.4
15 44 2.69 2.69 15 45 52.9 52.916 44 2.97 2.97 16 45 58.6 58.6
17 44 2.88 2.88 17 45 56.7 56.7
18 44 2.97 2.97 18 45 58.6 58.6
19 44 2.88 2.88 19 45 67.5 67.5
20 44 2.97 2.97 21 45 58.6 58.6
21 44 2.97 2.97 22 45 56.7 56.7
22 44 2.88 2.88 23 45 58.6 58.6
23 44 2.97 2.97 24 45 56.7 56.7
24 44 2.88 2.88 25 45 58.6 58.6
25 44 2.97 2.97 33 45 1,485.0 1,485.0
28 44 0.133 0.133
31 44 34.78 34.78 26 46 1.0 1.0
35 44 -10.075 -9.243 28 46 -1.0 -1.0
29 46 1.0 i.O
1 45 15,106.28 15,107.63
2 45 12.4 12.4 31 47 -1.0 -1.0
3 45 16.0 16.0 32 47 1.0 1.0
4 45 21.3 21.3
5 45 21.3 21.3 31 48 -0.92 -0.92
6 45 25.3 25.3 34 48 1.0 1.0
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The following list of descriptive names identify the resource 
restraints and enterprises or activities designated by the 
respective row and column numbers in Appendix Table 2A.
Resource Restraints 
Row number Identification
1 Returns over specified costs
2 Cropland acres owned
3 Cropland acres rented (100 acre tract)
k Cropland acres rented (80 acre tract)
5 Acres cotton allotment (owned)
6 Acres cotton allotment rented (100 acre tract)
7 Acres cotton allotment rented (80 acre tract)
8 Acres wheat allotment
9 C o m  grain produced (bushel)
10 Corn grain for feed (bushels)
U  Acres permanent pasture
12 Cropland to pasture transfer
13 Field work labor available: March through April
14 (hours) May through June
15 September through November
16 Total labor available: March through April
17 (hours) May through June
18 September through November
19 Hog feedlot capacity
20 Cotton allotment control: Owned cropland
21 100 acre rented tract
22 80 acre rented tract
Enterprises and/or Activities 
fnliunn number Identification
1 Resource availability
2 Cotton on owned cropland: Solid
3 2x1 skip-row 
Cotton on rented cropland (100 acre tract):
k Solid
5 2x1 skip-row







B Soybeans: Owned cropland
9 hented cropland (100 acre tract)
10 Rented cropland (80 acre tract)
11 rtheat for grain
12 Corn grain production
13 Purchase corn grain
14 Jell corn grain
15 Transfer corn grain to feed
16 Market hog production
17 Cow-calf beef herd
18 Cropland to pasture transfer 
Cotton production control:
19 Owned cropland
20 Rented cropland (100 acre tract)
21 Rented cropxand (80 acre tract)
Appendix Table 2A. Matrix of Elements for Planning Model 3, P a m  I
Row Column Element hour Column Element Row Coi.umn Element
2 1 505.0 16 2 .85 14 5 1.85
3 1 0.0 17 2 1.35 15 5 3.90
4 1 0.0 18 2 2.85 16 5 1.20
5 1 0.0 17 5 1.85
6 1 0.0 1 3 228.00 18 5 3.90
7 1 0.0 2 3 1.552
8 1 65.0 5 3 1.0 1 6 72.00
9 1 0.0 13 3 1.20 4 6 1.0
10 1 0.0 14 3 1.85 7 6 1.0
11 1 58.0 15 3 3.90 13 6 .85
12 1 125.0 16 3 1.20 14 6 1.35
13 1 855.0 17 3 1.85 15 6 2.85
14 1 1,075.0 18 3 3.90 16 6 .85
15 1 1,370.0 17 6 1.35
16 1 1,010.0 1 4 08.00 18 6 2.85
17 1 1,220.0 3 4 1.052
18 1 1,630.0 6 4 1.0 1 7 35.00
19 1 2.0 13 4 .85 4 7 1.5
20 1 1.0 14 4 1.35 7 7 1.0
21 1 1.0 15 4 2.85 13 7 1.20
22 1 1.0 16 -85 14 7 1.85
17 4 1.35 15 7 3.90
1 2 187.00 18 4 2.85 16 7 1.20
2 2 1.052 17 7 1.85
5 2 1.0 1 5 105.00 18 7 3.90
13 2 .85 3 5 1.552
14 2 1.35 6 5 1.0 1 8 62.40
15 2 2.85 13 5 1.20 2 8 1.0 ,
V
(continued)
Appendix Table 2A. (continued)
Row Column Element Row Column Element Row Column Element
14 6 1.55 15 11 1.05 18 16 113.7
15 S .80 17 11 .90 19 16 1.0
16 6 1.15 18 11 1.05
17 8 1.55 1 17 795.00
18 8 .80 1 12 -39-00 11 17 58.0
2 12 1.0 13 17 18.5
1 9 42.50 9 12 -72.0 14 17 32.8
3 9 1.0 13 12 1.30 15 17 31.2
13 9 1.15 15 12 1.05 16 17 27.1
14 9 1.55 16 12 1.30 17 17 35-8
15 9 .80 18 12 1.05 18 17 42.6
16 9 1.15
17 9 1.55 1 13 -1.47 2 18 1.0
16 9 .80 10 13 -1.0 11 18 -1.0
12 18 1.0
1 10 37.00 1 14 1.21
4 10 1.0 9 14 1.0 5 19 -109.3
13 10 1.15 20 19 1.0
14 10 1.55 9 15 1.0
15 10 .80 10 15 -1.0 3 20 -100.0
16 10 1.15 6 20 - 62.3
17 10 1.54 1 16 14,110.00 21 20 1.0
16 10 .80 10 16 7,235.0
13 16 9.5 4 21 -80.0
1 11 21.40 14 16 9-5 7 21 -30.9
2 11 1.0 15 16 14.2 22 21 1.0
6 11 1.0 16 16 76.2
14 11 • 90 17 16 76.2
o
APPENDIX B
Tha following list of descriptive names identify the resource 
restraints and enterprises or activities designated by the respective 
row and column numbers in Appendix Table IB.
Resource Restraints
Row number Idant ification
1 Returns over specified costs












14 Cropland acres owned (well-drained)
Cotton allotment owned (acres):
13 Domestic allotment control
16 Minimum production required
17 Mandatory diversion required
18 Additional production or diversion
19 Skip-fallow control (4x4)
20 Cropland acres leased
Cotton allotment leased (acres):
21 Domestic allotment control
22 Minimum production required
23 Mandatory diversion required
24 Additional production or diversion
25 Skip-fallow control (4x4)
26 Soybean production (bushel)
27 Purchased harvester capacity: Soybeans
28 (acres per season) Irish potatoes
29 Jweet potatoes








































Corn grain base (acres):
Total base
Kinimum diversion control 
Additional production or diversion control 
High-energy corn silage production (ton)
Potato acreage control
Acres poorly drained owned cropland
Leased soybean acreage control




Minimum production control 
Minimum production (solid)
Minimum production (2x1 skip-row)
Minimum production (4x4 skip-row)
Additional production (solid)
Additional production (2x1 skip-row) 




Minimum production control 
Minimum production (solid)
Minimum production (2x1 skip-row)
Minimum production (4x4 skip-row)
Additional production (solid)
Additional production (2x1 skip-row) 















26 Purchase 14' self-propelled combine
27 3ell soybeans
28 Hay produced for sale
29 Irish potatoes: Custom harvested
30 Owned harvester
31 Purchase 2-row Irish potato harvester
32 dweet potatoes: Custom harvested
33 Owned harvester
34 Purchase 2-row sweet potato harvester
35 Corn grain: Jmall fann diversion option




40 Purchase corn header
41 Additional diversion
42 High-energy corn silage
43 Beef feedlot (312 head per year)
Appendix Table IB. Matrix of Elements for Planning Model 1 and Model 2, Farm II
Row Column Element Row Column ElementModel 1 Model 2 Model 1 Model 2
2 1 375.0 375-0 20 J- 0.0 0.0
3 1 450.0 450.0 31 1 0.0 0.0
4 1 675.0 675.0 32 1 122.0 122.0
5 1 800.0 800.0 33 1 25.0 25-0
6 1 1,000.0 1,000.0 34 1 0.0 0.0
7 1 1,050.0 1,050.0 35 1 0.0 0.0
8 1 1,000.0 1,000.0 36 1 60.0 60.0
9 1 1,150.0 1,150.0 37 1 40.0 40.0
10 1 1,100.0 1,100.0 38 1 0.0 0.0
11 1 1,050.0 1,050.0
12 1 750.0 750.0 15 2 198.1 198.1
13 1 350.0 350.0 16 2 -198.1 -198.1
14 1 560.0 560.0
15 1 198.1 198.1 1 3 148.10 146.09
16 1 0.0 0.0 2 3 .09 •38
17 1 0.0 0.0 3 3 .27 .34
18 1 0.0 0.0 4 3 1.19 .59
19 1 0.0 0.0 5 3 1.01 .95
20 1 0.0 0.0 6 3 1.79 2.05
21 1 197.9 197.9 7 3 .41 1.06
22 1 0.0 0.0 8 3 .48 1.15
23 1 0.0 0.0 9 3 .54 .34
24 1 0.0 0.0 10 3 ,42 -59
25 1 0.0 0.0 11 3 1.47 -91
26 1 0.0 0.0 12 3 1.50 1.25
27 1 0.0 0.0 13 3 .26 -33
28 1 c.o 0.0 14 3 1.5381 1.5381





























Model 1 Model 2 rtow Lo-Lumn Model 1 Model 2
-.0769 -.0769 8 5 .55 1.69
-.4614 -.4614 9 5 .62 .96
10 5 .49 .86
184.40 181.47 U 5 1.35 .87
.11 .50 12 5 1.73 1.21
.34 .46 13 5 •30 .30
1.51 .66 14 5 2.5381 2.5381
1.26 1.42 16 5 1.0 1.0
2.25 2.82 17 5 -.0769 -.0769
.51 1.45 18 5 -.4614 — .1614
.60 1.58 19 5 -.5381 -.5381
.68 • 48
.53 .61 1 6 62.75 60.76
1.47 .86 2 6 .09 .38
1.88 1.34 3 6 -27 .34
•32 .43 4 6 1.19 • 59
2.0381 2.0381 5 6 1.01 .95
1.0 1.0 6 6 1.79 2.05
-.0769 -.0769 7 6 .41 1.06
-.4614 -.4614 8 6 .48 l.j-5
9 6 .51 -34
168.26 162.00 10 6 .42 .59
.10 .38 11 6 1.17 .91
.32 .33 12 6 1.50 1.25
1.37 .57 x3 6 .26 .33
1.16 .92 18 6 1.0 1.0

















Model 1 Model 2 VsU-LLUUli Model 1 Model
.11 .50 14 8 1.0 i.O
.34 .46 18 8 1.0 i.O
1.51 .66
1.26 1.42 1 9 36.35 36.10
2.25 2.82 7 9 .17 .x8
.51 1.45 8 9 .18 .20
.60 1.58 9 9 .20 ,22
.66 .48 17 9 -1.0 -i.O
.53 .61 18 9 x.O i.O
1.47 .86
1.88 1.34 7 10 .17 .18
.32 .43 8 10 .IP ,20
.5 .5 9 J.0 .20 .22
1.0 1.0 14 10 -jL.Q -i.O
17 10 i.O i.O
82.9i 76.66 19 10 1.0 x.O
.10 .38 20 10 -530.0 -530.0
.32 *33 21 10 197.9 197.9
1.37 .57 22 JO -197.9 -197-9
1.16 .92
2.07 1.98 1 11 59.74 59.75.46 1.56 2 11 .09 •38.55 1.69 3 u .27 .34.62 .96 p li 1.19 .59
.49 .86 5 u x.Ol -95
1.35 .87 6 11 1.79 2.05
1.73 1.21 7 11 *41 1.06































MS d S  I ' taodel 2 Row Column Model 1 Model 2
.54 .34 24 13 -.4616 -.4616
.42 .59 38 13 -.6392 -.6392
1.17 .91
1.50 1.25 1 14 74.01 67.75.26 •33 2 14 .10 .38
1.5387 1.5387 3 14 .32 .331.0 i.O 4 14 1.37 .57
5 14 1.16 .92
-.0769 -.0769 6 14 2.07 1.98-.4616 -.4616 7 14 .46 1.56
-1.1394 -1.1394 8 14 .55 I.69
9 14 .62 .96
87.93 85.02 10 14 ■49 .86
.11 .50 11 14 1.35 .87
.34 .46 12 14 1.73 1.21
1.51 .68 13 14 •30 .30
1.26 1.42 20 14 2.5387 2.5387
2.25 2.82 22 14 1.0 1.0
.51 1.45 23 14 -.0769 -.0769
.60 1.58 24 14 -.4616 -.4616
.68 .48 25 14 -.5387 -5387
.53 .61 38 14 -.1394 -.1394
1.47 .86
1.88 1.34 1 15 59.74 57.75
.32 .43 2 15 .09 .38
2.0387 2.0387 3 15 .27 .34
1.0 1.0 4 15 1.19 .59





























Model 1 Model 2 Row Column Model 1 Model
1.79 2.05 3 17 .32 .33
.41 1.06 4 17 1.37 .57
1.15 5 17 1.I6 .92
.54 .34 6 17 2.07 1.98
.42 .59 7 17 .46 1.56
1.17 .91 8 17 .55 I.69
1.50 1.25 9 17 .62 ■ 96.26 .33 10 17 .49 .861.0 1.0 11 17 1.35 .8712 17 1.73 1.21
87.93 85.02 13 17 .30 .30.11 .50 20 17 i.O i.O
.34 .46 24 17 i.O 1.0
1.51 .681.26 1.42 1 18 10.25 10.00
2.25 2.82 7 18 .17 .18
.51 1.45 8 18 .±8 .20
.60 1.58 9 18 .20 .22
.68 .48 23 18 -i.O -i.O
.53 .61 24 18 i.O 1.0
1.47 .86
1.88 1.34 7 19 .17 .18
.32 .43 8 19 .18 .20
.5 .5 9 19 .20 .22
1.0 1.0 20 19 -1.0 -i.O
23 19 1.0 x.O

































Model 1 Model 2 Row Column Model 1 Model 2
-48.44 -49.90 20 21 1.0 1.0
0.0 .20 26 21 -35.0 -35.0
.04 .21 38 21 1.0 1.0
.23 .32
.35 .32 1 22 -45.54 -47.01
.45 .63 2 22 0.0 .22
.92 .99 3 22 .04 .22
.53 .30 4 22 .24 •34
.36 .09 5 22 .38 .34
.04 .11 6 22 .48 .68
.15 .20 7 22 -98 1.05
.12 .19 8 22 .58 .32
0.0 .17 9 22 .38 .10
1.0 1.0 10 22 .05 .12
-38.0 -38.0 11 22 .j-5 .22
12 22 .12 .19
-68.88 -70.33 13 22 0.0 .18
0.0 .20 26 22 -20.0 -20.0
.04 .21 37 22 1.0 1.0
.23 .32
.35 .32 1 23 -38.35 -39.43
.45 .63 2 23 0.0 .20
.92 .99 3 23 .04 .21
.53 .30 4 23 .23 .32
.36 .09 5 23 .35 .32
.04 .11 6 23 .45 .63
.15 .20 7 23 -92 .99
.12 .19 8 23 .53 .30





























Kodel 1 Model 2 Row Column
Element
Model 1 Kodel 2
.29 .36 2 25 0.0 .22
.72 .76 3 25 .04 .22
.62 .68 4 25 .24 .34
0.0 .17 5 25 -38 .34
1.0 1.0 6 25 .48 .68
-38.0 -38.0 7 25 .98 1.05
1.0 i.O 8 25 .58 .32
9 25 .38 .10
-59.69 -60.75 10 25 .22 .28
0.0 .20 11 25 .53 .58
.04 .21 12 25 .44 .50
.23 .32 13 25 0.0 .18
.35 .32 26 25 -20.0 -20.0
.45 .63 27 25 1.0 1.0
.92 .99 37 25 1.0 1.0
.53 .30
.36 .09 1 26 -1,892.0 -1,892.0
.28 .35 27 26 -500.0 -760.0
.69 .73
.59 .65 1 27 2.45 2.45
0.0 .17 26 27 1.0 1.0
1.0 1.0
-35.0 -35.0 1 28 7.37 6.35
1.0 1.0 4 28 .07 .08
1.0 1.0 5 28 .39 .43
6 28 .09 .10






























Kodel 1 Model 2 HUM OUXUiUU Model 1 Model ;
1.0 1.0 1 32 1J6.84 136.74
3 32 .53 .54
119.48 119.00 4 32 .75 .76
1.80 1.87 5 32 3-18 3.24
3.37 3.50 6 32 4.31 4*40
1.48 1.53 7 32 4.23 *.3G
.13 .14 8 32 1.09 1.11
.06 .07 9 32 .81 .82
.18 .18 10 32 .16 .16
.04 .04 11 32 .25 .25
1.24 1.28 12 32 • 54 .55
i.O 1.0 14 32 1.0 i.O
1.0 i.O 36 32 1.0 1.0
159.60 159.54 I 33 155.63 156.37
1.80 1.87 3 33 .53 .54
3.37 3.50 4 33 .75 .76
1.48 1.53 5 33 3.18 3.24
.43 .14 6 33 4.31 4.40
.87 .88 7 33 4.23 4.30
7.57 7.57 8 33 1.09 1.11
•84 .84 9 33 .81 .82
1.24 1.28 10 33 7.21 7-21
1.0 1.0 11 33 7.70 7.70
1.0 1.0 12 33 .54 .55
1.0 1.0 14 33 1.0 i.O
29 33 1.0 i.O





























Element Row ColumnModel 1 Model 2 Model 1 Model 2
-965.00 -965.00 1 37 39.93 40.74
-60.00 -60.00 2 37 .24 .26
3 37 .53 .48
1,454-95 1,448.70 4 37 .48 .95
4.25 4.50 5 37 1.17 1.39
4.50 5.00 6 37 .36 .44
5.00 5.50 7 37 0.0 .13
25.0 25.0 9 37 .24 .12
25.0 25.0 10 37 .53 .21
11 37 0.0 .09
2,557.50 2,604-36 12 37 0.0 .09
15.84 17.16 13 37 0.0 .11
34.98 31.68 14 37 1.0 1.0
31.68 62.70 30 37 1.0 1.0
77.22 91.74 32 37 1.0 1.0
28.25 33.79 34 37 1.0 1.0
4.75 13.86
5.28 5.81 1 38 -18.20 -18.20
15.84 7.92 30 38 -i.O -1.0
34.98 13.86
0.0 5.94 'i 39 -7.51 -7.00
0.0 5.94 9 39 .36 .36
0.0 7.26 10 39 1.04 1.04
85.4 85.4 30 39 -1.0 -1.0
61.0 61.0 31 39 i.O 1.0
85.4 85.4
24.4 24.4 1 40 -375.00 -375.00




























Kodel 1 Model 2 How ooiumn
Element
Model 1 Model 2
150.0 -250.0 3 43 16.00 16.00
4 43 21.30 21.30
58.47 58.22 5 43 21.30 21.30
.17 .18 6 43 25.30 25-30
.18 .20 7 43 34.60 34.60
.20 .22 9 43 25.30 29.30
1.0 1.0 10 43 26.70 26.70
1.0 1.0 11 43 25.30 25.30
1.0 1.0 12 43 22.70 22.70
13 43 13.30 13.30
-78.84 -77.29 35 43 1,485.0 1,485.0






























The following list of descriptive names identify the resource 
restraints and enterprises or activities designated by the 
respective row and column numbers in Appendix Table 2B,
Resource Restraints 
Row number Identification
1 Returns over specified costs
2 Cropland acres owned {well-drained)
3 Cropland acres leased
4 Acres cotton allotment (owned)
5 Acres cotton allotment (leased)
6 Leased soybean acreage control
C o m  grain base (acres):
7 Total base
8 Minimum diversion control
9 Additional production or diversion control
10 High-energy c o m  silage production (ton)
11 Potato acreage control
12 Acres poorly drained owned cropland
13 Fieldwork labor available: January through March
14 (hours) April through June
15 July through .September
16 October through December
17 Cotton allotment control: Owned cropland
18 Leased cropland
Enterprises and/or Activities 
Column number Identification
1 Resource availability
2 Cotton on owned cropland: Solid
3 2x1 skip-row
4 Cotton on leased cropland: Solid
5 2x1 skip-row
6 Soybeans: Owned cropland (well-drained)
7 Owned cropland (poorly-drained)
8 Leased cropland





Enterprises and/or Activities 
Column number Identification
12 Corn grain: Small farm diversion option
13 Minimum production required
14 Additional production
13 Additional diversion
16 High-energy corn silage
17 Beef feedlot (312 head per year)
18 Cotton production control: Owned cropland
19 Leased cropland
Appendix Table 2b. Matrix of Elements for Planning Model 3» Farm II
Row Column Element Row Column Element Row Column Element
2 1 560.0 13 3 2.0 1 7 5.30
3 1 0.0 14 3 4-0 12 7 1.0
4 1 0.0 15 3 1.8 13 7 .3
5 1 0.0 16 3 3.7 14 7 1.8
6 1 0.0 15 7 1.2
7 1 122.0 1 4 60.00 16 7 1.0
8 1 25.0 3 4 1-5387
9 1 0.0 5 4 1.0 1 a 22.30
10 1 0.0 6 4 -1.1394 3 8 1.0
11 1 60.0 13 4 1.6 6 8 1.0
12 1 40.0 14 4 3.2 13 8 .3
13 1 1,500.0 15 4 1-4 14 8 1.7
14 1 2,850.0 16 4 2.9 15 8 1.2
15 1 3,250.0 16 8 1.3
16 1 2,150.0 1 5 88.00
17 1 i.O 3 5 2.0387 1 9 7.30
18 1 1.0 5 5 1.0 12 9 1.0
6 5 - -6392 13 9 .1
1 2 165.00 13 5 2.0 14 9 .5
2 2 1.5381 14 5 4.0 15 9 .7
4 2 1.0 15 5 1.8
13 2 1.6 16 5 3-7 1 10 119.00
14 2 3.2 2 10 1.0
15 2 1.4 1 6 50.00 11 10 1.0
16 2 2.9 2 6 1.0 13 10 6.7
13 6 .3 14 10 -4
1 3 201.00 14 6 1.7 15 10 .1
2 3 2.0381 15 6 1.2 16 10 1.2































135-00 1 15 58.47
1.0 2 15 1.0
1.0 7 15 i.O
1.3 9 15 1.0
11.7 14 15 .4
2.1 15 15 .2
.8
1 ±6 -76.00
,455.00 2 16 i.O
25.0 10 16 -10.8
25.0 13 16 1.3
8.7 14 16 1.5
5.0 15 16 4.2
,845.00 1 17 ^4,595.00
85.4 10 17 1,485.0
85.4 13 17 49.7
24.4 14 17 8i .2
-36.6 15 17 56.0
82.5 16 17 61.3
110.2
148.5 4 18 -198.1
17 18 i.O
29-10
1.0 3 19 -530.0
1.0 5 19 -197.9




The following list of descriptive names identify the resource 
restraints and enterprises or activities designated by the 
respective row and column numbers in Appendix Table iC.
Resource Restraints 
Row number Identification
1 Returns over specified costs
2 Cropland acres
3 Acres rice allotment
4 Acres alyce clover hay following oats for 3&ie
5 Rotation pasture control (i:l)
6 Rotation pasture control (1:3)
7 Acres permanent pasture
8 .Jearning calves produced
9 Yearling calves produced
ID Acres rice stubbie available












23 Concentrate feed supply (cwt.)
24 Rice straw feed supply (ton)














38 Acres alyce c.Lover hay following rye grass
39 Acres alyce clover hay following rice stubbie grazing
AO Rye grass - rice stubble control


























Ident if ic at ion
Resource availability
Rice production: Rotation (1:1)
Rotation (1:3)
Oats for sale
Alyce clover hay following oats 
Grain sorghum for sale 





Common bermuda, 3-1 clover (1:3)
Bahia grass (1:3)
Fescue, 3-1 clover (1:3)
Rye grass, 3-1 clover (1:1) 
hye grass, 3-1 clover (1:3)
Rye grass overseeded on rice stubble (ground 
seeded)
Rye grass overseeded on rice stubble (air 
seeded)
Rice stubble grazing 
Rice straw harvest





Enterprises and/or Activities 
Column number Identificat ion
23 Permanent pasture: Native grass
24 Coastal bermuda
23 Common bermuda, 0-1 clover
26 Bahia grass
27 Fescue, 0-1 clover




32 Beef cow herd
33 Jell calves at weaning
34 Retain calves for winter grazing
35 Jell calves after winter grazing
36 Jell calves after summer grazing















51 Purchase concentrate feed (cwt.)
52 Alyce clover hay following rice stubble grazing
53 Rye grass - rice stubble control




Appendix Table 1C. Matrix of Elements for Planning Model 1 and Model 2, Farm 111
Row Column Element Row Column ElementModel 1 Model 2 Modex 1 Model 2
2 1 450.0 450.0 30 1 350.0 350.0
3 1 175-0 175.0 31 1 340.0 340.0
4 1 0.0 0.0 32 1 340.0 340.0
5 1 0.0 0.0 33 1 500.0 500.0
6 1 0.0 0.0 34 1 490.0 490.0
7 1 15.0 15.0 35 i 425.0 425.0
8 1 0.0 0.0 36 1 280.0 280.0
9 1 0.0 0.0 37 1 130.0 130.0
10 1 0.0 0.0 38 1 0.0 0.0
11 1 0.0 0.0 39 1 0.0 0.0
12 1 0.0 0.0 40 1 0.0 0.0
13 1 0.0 0.0 41 1 0.0 0.0
14 1 0.0 0.0 42 1 0.0 0.0
15 1 0.0 0.0 43 1 0.0 0.0
16 1 0.0 0.0 44 1 0.0 0.0
17 1 0.0 0.0 45 1 0.0 0.0
18 1 0.0 0.0
19 1 0.0 0.0 1 2 94-19 92.14
20 1 0.0 0.0 2 2 1.0 1.0
21 1 0.0 0.0 3 2 1.0 1.0
22 1 0.0 0.0 5 2 1.0 1.0
23 1 0.0 0.0 10 2 -1.0 -1.0
24 1 0.0 0.0 27 2 .59 .39
25 1 0.0 0.0 28 2 1.44 1.3726 1 120.0 120.0 29 2 1.62 2.44
27 1 225.0 225.0 30 2 .82 1.12
28 1 340.0 340.0 31 2 .55 1.05






























Model 1 Model 2 flow Model 1 Model
2,77 1.57 1 4 2-70 7-79
2.77 1.44 2 4 1.0 1.0
.74 .35 4 4 -1.0 -1.0
.37 .31 27 4 .16 .14
.33 .30 30 4 .80 .68
.46 .46 31 4 .19 .16
-46 -46 34 4 .99 .85
.23 .22 35 4 2.31 1.90
94.19 92,14 1 5 -39.75 -36.64
1.0 1.0 4 5 1.0 1.0
1.0 1.0 25 5 -3,900.00 -3,900.00
3.0 3.0 30 5 .54 .52
-1.0 -1.0 31 5 2.09 1.86
.39 .39 32 5 2.37 2.12
1.44 1.371.62 2.44 1 6 2.41 6.90
.82 1.12 2 6 1.0 1.0
• 55 1.05 28 6 .27 .23
.55 1.08 29 6 -94 .80
2.77 1.57 30 6 1.70 1.44
2.77 1.44 31 6 1.50 1.28
.74 .35 32 6 .43 .36
.37 .31 33 6 .65 .55
.33 .30 34 6 .28 .24
.46 .46
.46 .46 2 7 1.0 1.0
-23 .23 7 7 -1.0 -1.0
(continued) -O'ro
Appendix Table 1C. (continued)
Row Column Element now Column ElementModel 1 Model 2 Model 1 Model 2
2 8 1.0 1.0 1c i-L -.30 -.30
5 8 -1.0 -1.0 ±2 11 -75 -.75 -
13 11 -a . 75 -1-53
2 9 1.0 1.0 14 11 -2.00 -2.02
6 9 -1.0 -1.0 15 11 -2.45 -2.45
<-.0 —t.,. -1.90
1 ID -37.73 -37.20 17 11 -1.50 -1.50
2 10 1.0 1.0 18 11 -l.J-5 -x.15
6 ID -1.0 -1.0 19 L l -1.00 -.98
12 ID -.15 -.15 20 11 -•56 -.56
13 10 -.36 -.38 21 11 -.35 -.35
14 ID -1.85 -1.85 28 11 .12 .12
15 ID -2.90 -2.90 29 11 1.00 .85
16 ID -2.66 -2.66 31 11 1.00 .35
17 10 -2.42 -2.42 34 11 .73 .59
18 10 -1.95 -1.95 35 11 .30 .24
19 ID -2.00 -2.0320 10 -.90 -.90 1 12 -33.17 -31.6021 ID -.18 —.48 2 12 1.0 1.028 10 .38 .32 6 12 -1.0 -1.0
29 10 .74 .65 13 12 -.38 - 36
31 ID 1.12 .97 14 12 -1.15 -1.15
34 10 .60 -54 15 12 -1.70 -1.72
35 10 1.63 1.48 16 ±2 -1.50 -1.50
17 12 -1.50 -1.501 11 -32.93 -31.36 18 12 -1.30 -1.3 22 11 1.0 19 12 —A. 40 —1.40



























Model 1 Model 2 now Column
Element
Model
-1.38 -1.38 13 14 -2.50
-.30 -.30 14 14 -2.50
.66 .54 15 14 -2.00
.35 .29 16 14 -1.00
.12 .12 17 1h -.40
1.0 .85 18 14 -.20
.12 .12 19 14 -.25
1.0 .85 20 14 — .40
21 14 — .40
-27.42 -26.45 22 14 -1.0
1.0 1.0 29 14 .45
-1.0 -1.0 30 14 .67
-1.0 -1.0 35 14 1.72
-1.0 -1.0 36 14 .90
-.90 -1.0 40 14 X.O
-.50 -.50
-.50 -.50 1 15 -21.90
-.90 -1.0 2 15 1.0
-1.0 -1.0 6 15 —1.0
1.0 .85 11 15 -.45
1.02 .83 12 15 —1.0
.13 .12 13 15 -2.0
x4 x5 -2.0
-32.59 -30.42 15 15 -2.0
1.0 1.0 16 15 -1.0
-1.0 -1.0 17 15 -.40
-.90 -.90 18 15 -.20































Appendix Table 10. (continued)
Row Column Element How Column ElementModel 1 Model 2 Model 1 Model 2
20 15 -.40 —•40 12 17 -1.20 -1.2521 15 -.40 -.40 13 17 -2.50 -2.6022 15 -.45 -.45 14 17 -2.40 -2.40
29 15 .45 .40 15 i7 -.70 -.80
30 15 .67 • 57 19 17 -1.50 -1.62
35 15 .57 .48 22 17 -.70 -.80
36 15 .30 .24 35 17 .12 .12
40 15 .33 -33 38 17 -1.0 -i.O
40 17 i.O i.O1 16 -23.43 -23.272 16 1.0 1.0 10 IS X.O i.O
5 16 -1.0 -1.0 19 IS -.54 -.5411 16 -.60 -.66 20 18 -1.08 -1.08
12 16 -1.20 -1.25 21 18 -.54 - 5 4
13 16 -2.50 -2.60 39 16 -1.0 -1.0
14 16 -2.40 -2.40
15 16 -.70 -.80 1 19 -12.25 -12.25
19 16 -1.50 -1.62 10 19 1.02 1.02
22 16 -.70 -.80 24 19 -2.000.0 -2,000.0
34 16 1.20 1.13 39 19 -i.O -1.0
37 16 .12 .12 40 19 -1.0 -X.O
38 16 -1.0 -1.0
40 16 1.0 1.0 1 20 -39.75 -39.64
25 20 -3,900.0 -3,900.0
1 17 -24-83 -24.83 30 20 .54 .52
2 17 1.0 1.0 31 20 2.09 1.86
5 17 -1.0 -1.0 32 2Q 2.37 2.12
11 17 -.60 -.68 38 20 1.0 1.0
(continued)
Appendix Table 1C. (continued)
Row Column Element Row Column ElementModel 1 Model 2 Model 1 Model 2
2 21 1.0 1.0 11 23 -.05 -.10
5 21 -1.0 -1.0 12 23 -.10 -.10
13 21 -.14 -.14 13 23 -.14 -.14
14 21 -.35 - 3 5 14 23 -.35 -35
15 21 -1.0 -1.0 15 23 -1.0 -1.016 21 -.70 -.70 16 23 -.70 -.70
17 21 -.45 -.45 17 23 - 45 -.45
18 21 -.32 - 3 2 IS 23 -.32 - 3 2
19 21 -.24 -.24 19 23 -.24 -.24
20 21 -.20 -.20 20 23 -.20 -.20
21 21 -.12 -.12 21 23 -.12 -.12
22 23 -.05 -.10
2 22 1.0 1.0
6 22 -1.0 -1.0 1 24 -32.90 -32.12
11 22 -.05 -.10 7 24 1.0 1.0
12 22 -.10 -.10 11 24 -.10 -.10
13 22 - 1 4 12 24 -.15 -.15
14 22 -.35 -.35 13 24 -.38 -.38
15 22 -1.0 -1.0 14 24 -1.85 -1.85
16 22 -.70 -.70 15 24 -2.90 -2.90
17 22 -.45 —  45 16 24 -2.66 -2.66
18 22 - 3 2 - 3 2 17 24 -2.42 -2.42
19 22 -.24 -.24 18 24 -1.95 -1.95
30 22 -.20 -.20 19 24 -2.0 -2.03
21 22 -.12 -.12 20 24 -.90 -.90
22 22 -.05 -.10 21 24 -.48 -.48
22 24 -.10 -.10

























Hodel 1 Hodel 2 Row Column Model 1 Model ;
.74 .65 15 26 -1.70 -1.72
1.12 .97 16 26 -1.50 -1.50
.09 too• 17 26 -1.50 -1.50
.25 .22 18 26 o*-H1 -1.32
19 26 -1.40 -1.40
-28.49 -27.42 20 2o -1.46 -1.46
1.0 1.0 21 26 -1.38 -1.38
-.30 -.30 22 26 -.30 -.30
-.75 -.75 28 26 .33 .27
-i.50 -1.53 29 26 .18 .15
-2.00 -2.02 30 26 .12 .12
-2.45 -2.45 3i 26 1.0 .85
-2.00 -1.90 33 26 .12 .12
-1.50 -1.50 34 26 1.0 .85
-1.15 -1.15
-i.O -.98 1 27 -25.22 -24.54
-.56 -.56 7 27 1.0 1.0
-.35 -.35 11 27 -1.00 -1.00
.12 .12 12 27 -1.00 -1.00
1.0 .85 13 27 --90 -1.00
1.0 .85 14 27 -.50 -.50
.22 .18 20 27 -.50 -.50
.09 .07 21 27 -.90 -1.00
22 27 -1.00 -1.00
-30.48 -29.27 30 27 1.00 .85
1.0 i.O 34 27 .51 •42




Appendix Table 1C, (continued)
Row Column Element Row Column ElementModel 1 Model 2 Model 1 Model 2
1 28 -7.63 -7.13 13 32 1.20 1.20
15 28 2.33 2.35 14 32 1.30 1.3016 28 2.33 2.35 15 32 1.32 1.33
25 28 -2,000.0 -2,000.0 16 32 1.38 1.39
30 28 1.18 .97 17 32 1.40 1.42
18 32 1-45 1.46
1 29 -7.63 -7.13 19 32 1.51 1.5116 29 2.33 2.35 20 32 1.55 1.55
17 29 2.33 2-35 21 32 1.58 1.59
25 29 -2,000.0 -2,000.0 22 32 1.06 1.06
31 29 1.18 .97 26 32 .70 • 90
27 32 .70 .90
1 30 -7.63 -7-13 28 32 .40 • 45
17 30 2.33 2.33 29 32 .42 .60
IS 30 2.33 2.35 30 32 .12 .15
25 30 -2,000.0 -2,000.0 31 32 .12 -15
32 30 1.18 .97 32 32 .12 .15
33 32 .12 .15
1 31 -7.63 -7.13 31 32 .12 .15
18 31 2.33 2.35 35 32 .23 .30
19 31 2.33 2.35 36 32 .70 -90
25 31 -2,000.0 -2,000.0 37 32 .95 1.20
33 31 1.18 .97 41 32 .25 .25
42 32 .25 .25
1 32 -6.69 -8.22
8 32 -.55 -55 1 33 48.53 50.11
11 32 1.08 1.09 11 33 1.0 1.0
12 32 1.14 1.14 — '
(continued)
Appendix Table 1C. (continued)
Rotr Column Element Row Column ElementHodel 1 Hodel 2 Hodel 1 Hodel 2
8 34 1.0 1.0 33 36 .12 .15
9 34 -1.0 -i.O 34 36 .12 .15
35 36 .10 . U
1 35 70.90 72.01
9 35 1.0 i.O 20 37 -2.44 -2.46
11 35 .58 .62 23 37 60.0 60.0
12 35 .62 .67 25 37 2,000.0 2,000.0
13 35 .67 .71
14 35 .71 .75 21 38 -2.44 -2.46
22 35 .56 .58 23 38 60.0 60.0
26 35 .17 .22 25 38 2,000.0 2,000.0
27 35 .17 .22
26 35 .17 .22 22 39 -2.44 -2.46
29 35 .17 .22 23 39 60.0 60.0
30 35 .35 .45 25 39 2,000.0 2,000.0
36 35 .25 .35
37 35 .17 .22 1± 40 -2.44 -2.46
23 40 60.0 60.0
1 36 88.70 88.79 25 40 2,000.0 2,000.0
9 36 1.0 1.0
15 36 .75 .78 12 a -2.44 -2.46
16 36 .78 .80 23 41 60.0 60.0
17 36 .60 .82 25 41 2,000.0 2,000.0
16 36 .82 .85
19 36 .85 .87 j-3 42 -2.44 -2.46
30 36 .02 .02 23 42 60.0 60.0
31 36 .12 .15 25 42 2,000.0 2,000.0
32 36 .12 .15
(continued) .ovO
Appendix Table 1C. (continued)
How Column Element how Coxumn ElementModel 1 Hodel 2 Model 1 Model 2
15 43 -2.44 -2.46 14 50 -2.37 -2.33
24 43 60.0 60.0 23 50 90.0 90.0
26 43 2,000.0 2,000.0 24 50 2,000.0 2,000.0
20 44 -2.37 -2.38 1 51 -2.70 -2.70
23 44 90.0 90.0 23 51 -100.0 -100.0
24 44 2,000.0 2,000.0
i 52 -39.75 -36.6421 45 -2.37 -2.38 2 52 1.0 i.O
23 45 90.0 90.0 5 52 -±.0 -1.0
24 45 2,000.0 2,000.0 25 52 -3,900.0 -3,900.0
30 52 .54 .52
22 46 -2.37 -2.38 31 52 2.09 1.86
23 46 90.0 90.0 32 52 2.37 2.12
24 46 2,000.0 2,000.0 39 52 1.0 i.O
11 47 -2.37 -2.38 10 53 1.0 1.0
23 47 90.0 90.0 19 53 -.54 -.54
24 47 2,000.0 2,000.0 40 53 -1.0 -i.O
12 48 -2.37 -2.38 1 54 -1.30 -1.30
23 48 90.0 90.0 14 54 -i.O -i.O
24 48 2,000.0 2,000.0 41 54 -1.0 -i.O
13 49 -2.37 -2.38 i 55 -1.30 -1.30
23 49 90.0 90.0 22 55 -1.0 -i.O
24 49 2,000.0 2,000.0 42 55 -1.0 -i.O
(continued)
Appendix Table 1C. (continued)
„ Element
no* Coiullc mS ^ T x ' Kadal 2
1 56 -1.30 -1.30
IB 56 -1.0 -1.0
43 56 -i.O -i.O
1 57 -1.30 -1.30
19 57 -1.0 -1.0
44 57 -1.0 -1.0
1 58 -1.30 -1.30
20 58 -1.0 -1.0
45 58 -1.0 -1.0
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The following list of descriptive names identify the resource 
restraints and enterprises or activities designated by the 
respective row and column numbers in Appendix Table 2C.
Resource Restraints
Row number Identification
1 Returns over specified costs
2 Cropland acres
3 Acres rice allotment
4 Acres permanent pasture
5 Rotation pasture control
6 Cropland to permanent pasture transfer control
7 Acres rice stubble available
8 Acres aiyce clover hay following oats for sale
9 Animal unit months winter feeding (November through 
March)
Animal unit months summer grazing (April through 
October)
10
11 Hay or rice straw for winter feed (AUM grazing 
equivalent)
12 Weanling calves produced
13 Yearling calves produced
J4 Fieldwork labor available: Dec ember through February
15 (hours) March through May
16 June through July





3 Cropland to pasture transfer
4 Pasture: Common bermuda, d-1 clover
5 Native grass
6 Rye grass, 5-1 clover
7 Grain sorghum for sale
8 Oats for sale
9 Aiyce clover hay following oats
(continued)
Enterprises and/or Activities
r.tiiumn number I dent ific a t Ion
10 Hay made from surplus simmer forage
11 Harvest rice straw for winter feed 
Eeef cattle enterprise:
12 Beef cow herd
13 Jell calves at weaning
14 hetain calves for winter grazing
15 lell calves after winter grazing16 Jell calves after summer grazing17 Jubstitute winter grazing for winter feeding
Appendix Table 2C. Matrix of Elements for Planning Model 3, Farm III
Row Column Element Row Column Element Row Column Element
2 1 450.0 2 3 1.0 17 6 1.75
3 1 175.0 4 3 -1.0
4 1 15.0 5 3 1.0 1 7 2.40
5 1 275.0 6 3 1.0 2 7 1.0
6 1 100.0 5 7 1.0
7 1 0.0 1 4 -28.50 15 7 2.90
8 1 0.0 2 4 1.0 16 7 1.95
9 1 0.0 4 4 1.0 17 7 .95
ID 1 0.0 5 4 1.0
U 1 0.0 9 4 -2.90 1 8 2.70
12 1 0.0 10 4 -10.66 2 8 1.0
13 1 0.0 15 4 1.10 5 8 1.0
14 1 475.0 16 4 1.0 8 8 -1.0
15 1 1,050.0 17 4 .30 14 8 .15
16 1 680.0 15 8 .80
17 1 1,695.0 2 5 1.0 16 8 .20
4 5 1.0 17 8 3.30
1 2 92.70 5 5 1.0
2 2 1.0 9 5 -.36 1 9 -39.75
3 2 1.0 10 5 -3.26 8 y 1.0
7 2 -1.0 11 9 -5-15
9 2 -.54 1 6 -27.25 15 9 .54
10 2 -1.62 2 6 1.0 17 9 4.45
14 2 .9 5 6 1.0
15 2 3.9 9 6 -5.25 1 10 -7.63
16 2 1.1 10 6 -6.50 10 10 4.66
17 2 5.5 15 6 1.10 11 10 -2.33
(continued)
Appendix Table 2C. (continued)
Row Column Element Row Column Element
16 10 1.20 1 16 88.70
10 16 1.0
1 11 -12.25 13 16 1.0
7 11 1.02 15 16 .02
9 11 .55 16 16 -25
10 11 1.65 17 16 .34
U 11 -2.11
9 17 1.0
1 12 -14.10 11 17 -1.0
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